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THE CENTRAL STATION SUPERIN- 
TENDENT. 


On other pages of this issue will be 
found the prize article by Mr. J. H. Vail, 
of Philadelphia, upon the central station 
superintendent. 

It will be observed that the ideal which 
Mr. Vail lays down is by no means unap- 
proachable and that there are men to be 
had who combine the various qualifications 
which he sets forth in his able paper. His 
remarks concerning training and technical 
education should be received by those who 
have charge of courses of instruction in 
electrical engineering as the opinion of 
one amply able to discern the quality of 
the students they produce. His insist- 
ance upon the importance of cost-keeping 
methods—the ability of the superintend- 


ent to know at all times exactly what the 
output of the station is costing and how 
this cost is to be divided among the various 
elements of expense entering into it— 
should be kept in mind by central station 
managers everywhere. Nothing has been 
more widely neglected, and at the same 
time nothing is more vitally important, 
than this feature of the management of the 
electric lighting business. 

The paper is one that amply repays 
close reading. It gives the unbiased opin- 
ion of a veteran of long service, who has 
grown up with the electric lighting busi- 
ness since its inception, upon, perhaps, the 
most important subject connected with it. 
The personnel of an electric light station 
has far more to do with the results ac- 
complished by it than is ordinarily under- 
stood or even believed. Machinery, even 
of the best, will not run itself; and the 
best machinery that can be made in incom- 
petent hands will produce results far in- 
ferior to that which a particularly able 
man will attain with inferior apparatus. 
On this account the matter of selecting 
the best man is one that should appeal 
with particular force to the directors and 
stockholders of central station enterprises. 
Mr. Vail’s advice to them may be summed 
up as: “Get a good man and hold him re- 
sponsible for the station.” This is real- 
ly the whole thing in a nutshell. 

When the ELectricaL Review made an 
offer of a considerable sum of money as a 
prize for an article on this subject, at the 
same time restricting the competition to 
members of the American Institute of 
Electrical Engineers and of the National 
Electric Light Association, it was with the 
intention of obtaining the ablest paper 
upon this subject that could be had. It 
was realized how great the importance of 
the subject is and how really valuable to 
the whole electrical field such a paper 
would be; for, as success depends upon the 
superintendent, so his selection must de- 
termine success, and success anywhere 
along the line helps all who are working in 
the field. It is pleasant to realize that the 
desire to obtain a really excellent thesis 
on this subject has been fully met by the 
prize-winning article. 
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LIGHTNING. 

Without doubt lightning was the first 
electrical phenomenon that was ever ob- 
served by human beings. To this day it 
remains the least known and least under- 
stood of natural electrical manifestations 
except, perhaps, the aurora. 

There is a vast deal of popular miscon- 
ception concerning the danger of light- 
ning and the nature of it. The lightning 
flash is a discharge from a cloud at a high 
potential with reference to the earth. 
When the atmosphere is charged with 
water vapor and some eddy or current in 
its colder upper strata is deflected down- 
ward, causing condensation, exceedingly 
minute drops of water are formed, each 
bearing an electrical charge. The consoli- 
dation of these into larger drops results 
in a very great increment of the potential 
of the charge, since the capacity of the 
drop varies with its diameter and the vol- 
ume of the drop with the cube of the 
diameter. The consequence of this is that 
it takes, for example, eight drops consoli- 
dated to make one of twice the diameter 
of the constituent drops, and the charge 
on the surface of the consolidated drop 
will be four times as great as that upon 
the surfaces of its elements. In this way, 
as the small water particles unite to form 
drops which fall as rain, the potential of 
the charge they carry increases until it 
attains enormous values and the lightning 
flash leaps to the earth, which may be re- 
garded simply as a body of very great 
electrostatic capacity. This discharge, 
which is called lightning, is apt to be more 
or less destructive, although the energy of 
an individual flash is perhaps not very 
great. Often the conditions are such that 
the discharge takes on an oscillating 
character, producing violent surgings of 
current. No very accurate measurements 
have been made upon the current involved, 
but it is taken to be of the order of 1,000 
to 5,000 amperes. The electro-motive 
force necessary ‘to cause a flash a mile long 
is probably several millicn volts and, of 
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course, the power of the flash measured in 
watts is very great, but its duration is cor- 
respondingly short. 

Protection of property and life from 
lightning flashes has been a subject that 
has entrained the attention of natural 
philosophers since Franklin sent up his 
historic kite. The net result of more than 
a century of attempt to secure protection 
has been the lightning rod, in its more or 
less inefficient forms, and the discovery 
that buildings of modern construction hav- 
ing metallic roofs, and often metallic 
frames as well, are practically immune 
from attack by lightning. The total num- 
ber of deaths due to lightning in any given 
summer is comparatively very small—in 
the ratio of about one to each two hundred 
thousand population in the United States. 
In cities the destructive influence of light- 
ning is exceedingly small, although occa- 
sional fires are caused by it, especially where 
gas-pipesabound. Protection of electric cir- 
cuits from lightning has been an interest- 
ing subject for research for a number of 
years and several highly efficient devices 
have been constructed for this purpose. 
To-day lightning is little feared by the sta- 
tion superintendent and should be very 
little feared by any one. The time-hon- 
ored rule that it is wisest to keep in the 
open and not seek the shelter of trees is 
one which common prudence dictates. Re- 
course to the feather-bed of our ancestors, 
however, is no longer necessary except to 
quiet the nerves of timorous persons, while 
the ancient superstitions regarding hand- 
ling steel instruments and sitting in 
draughts may be utterly disregarded. A 
modern building in a city is as nearly ab- 
solutely lightning-proof and those in it are 
as nearly absolutely protected from light- 


ning as is possible. 





PNEUMATIC TUBE POSTAL SERVICE. 

On July 1 the pneumatic tube postal 
service in New York city was discontin- 
ued by reason of Congress having refused 
to appropriate the necessary sum required 
for its support. For four years this sys- 
tem has proven of high value to business 
It has per- 


interests in New York city. 
mitted early delivery of incoming mails 
and continuous despatch of outgoing mails 
nearly up to the leaving times of trains 
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and boats upon which they have left the 
city. The Post Office Department has 
urged the retention of the system by Con- 
gress and its workings have been given the 
most unqualified endorsement by an official 
commission of experts in postal matters, 
engineers and business men. The suspen- 
sion of the service has impeded prompt de- 
livery and the despatch of mails and has 
reduced the efficiency, of the postal service, 
already greatly hampered and crowded by 
a lack of necessary and obvious accommo- 
dations. 

The Merchants’ Association of New 
York has begun an agitation in regard to 
this matter which it is hoped and believed 
may bear some desirable fruit. One of the 
penalties attached to the republican form 
of government is the fact that often mat- 
ters of minor magnitude, but of vital im- 
portance, are thrust aside and buried in 
the mass of legislation concerning various 
political interests. While the inadequate 
postal service has nothing to do with elec- 
tricity it is felt that it is not improper 
here to call the attention of our readers to 
one of the causes that is giving them the 
present slow postal service, and to suggest 
their hearty and active cooperation with 
the Merchants’ Association in its efforts 


to better this intolerable state of things. 





CONSERVATISM IN STEAM ENGINE 
DESIGN. 

The first man who built a steam en- 
gine did not succeed in setting the fashion 
for his successors. Indeed, there was a 
lapse of some sixteen centuries after Hero 
reaction 


of Alexandria constructed a 


rotary steam engine. Unfortunately he 
was so far in advance of his time that 
when inventors again set themselves to 
work to utilize the power of expanding 
steam his design and model were utterly 
forgotten and a new departure was made. 

The first use to which steam engines 
were applied, and, indeed, the necessity 
which suggested their design and construc- 
tion, was for the pumping of water from 
coal mines. The pump had been known 
from a respectable antiquity. The earlier 
inventors simply reversed the pump, fed 
it with the vapor of their boilers, and ob- 
tained a reciprocating motion exactly 


adapted to the work in mines but singular- 





Vol. 39—No. 2 


ly inadequate for the multitudinous uses 
to which steam engines presently were to 
be put. It thus came about that one of 
the largest problems presented to steam 
engine designers in the early days of the 
art was the translation of the reciprocat- 
ing motion of the piston into a simple and 
continuous rotary motion such as was nec- 
essary for the driving of the larger part 
of the machinery to which engines were 
applied. 

With the conservatism that character- 
izes human-kind, and particularly the 
Anglo-Saxon race, when great new devel- 
opments were undertaken—such as the 
application of steam engines to self-pro- 
pelling vehicles running upon rails and 
forming the progenitors of the modern 
railway, or to boats driven either by wheels 
with many paddles set about their circum- 
ferences or by screws requiring a steady 
and uniform rotary motion—the recipro- 
cating engine was the only type even im- 
agined. In consequence, the machine 
which had developed from the mine pump 
was put on wheels and connected to them 
to form a locomotive, or set in a hull and 
connected through levers and cranks to 
paddle-wheels to make the first steamboat. 

Tt has required the pressure of an abso- 
lute necessity to force engine designers 
out of the narrow groove in which they 
were thus placed. With the coming of 
polyphase systems, and with the discov- 
ery of ‘the exceeding value of direct- 
coupling for the operation of steam-driven 
electrical units, it was also found out that 
an absolutely steady rotary motion was 
requisite. This can not be obtained from 
cranks and pistons, and in order to remedy 
the evil of the constant acceleration and 
retardation of engine speed recourse was 
had to flywheels—cumbrous, heavy and ex- 
pensive appliances absorbing energy on 
account of the friction in enormous bear- 
ings necessitated by their weight. 

But recently designers have gone back 
to the engine of Hero and learned to con- 
struct steam turbines which possess inher- 
ently a steady continuous rotary motion, 
precisely the kind desired for the opera- 
tion of electrical machinery. And yet, 
despite the demonstration of the value of 
these engines, which has been made over 
and over again in recent years, their in- 
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troduction into electrical supply stations 
has been slow and cautious to a degree. 
The very first vessel that was equipped 
with steam turbines broke all records for 
speed. Even with the early and presuma- 
bly undeveloped types of the turbine the 
operation of dynamos was found to be 
highly satisfactory. Nobody has as yet 
designed the steam turbine locomotive, 
but doubtless it will come in time. Mean- 
while the engineering world furnishes the 
interesting spectacle of magnified and in- 
verted pumps doing duty as prime motors 
to furnish rotary motion. 








TUNNEL VS. BRIDGE. 

New York city is isolated from railway 
communication with far the larger portion 
of the country lying to the west and south 
of it by reason of its situation on islands. 
An enormous number of people live in 
suburbs to the west of the city and cross 
the Hudson River twice a day in ferry 
boats. In addition to this, the vast bulk 
of passengers coming into the city from 
the West and South are also compelled to 
leave the cars on the New Jersey side of 
the river and take to the ferry boats. 
Freight has to be sent across the river in 
its original cars on floats, and these are not 
infrequently impeded and delayed by the 
condition of the weather or ice in the 
river. 

The consequence of this situation is 
that a strong agitation has been on foot 
for some time past for the erection of a 
monstrous bridge across the Hudson River 
at a cost approximating $50,000,000. In 
order to conform to the absolutely neces- 
sary requirements of the great volume of 
shipping using the river and of the United 
States War Department, this bridge must 
be of great height and probably of a single 
span—a span whose magnitude absolute- 
ly dwarfs anything that has been attempt- 
ed hitherto in the bridge-building line. 

At the same time, the construction of a 
tunnel under the river has been urged for a 
long time and has even actually been begun. 
A series of accidents, both financial and 
physical, overtook the tunnel company, 
however, and its efforts are now repre- 
sented by an abandoned boring, extending 
only a portion of the way across the river. 
In order to make either system of trans- 
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portation effective, even if it is limited 
to passenger service and the present car 
floats are used for transporting freight, 
it is necessary for the bridge or tunnel to 
have a terminus of ample size in New 
York city. In the case of the bridge this 
terminal either must be built at a consider- 
able elevation in the air, or else a grade 
must be constructed which, in effect, will 
stretch across Manhattan Island before 
the ground level is reached. Both from 
its commercial and engineering feasibility 
the tunnel plan seems the best one, and 
now that electrical operation is practical 
for trains of any size, the only objection 
that has ever existed to the tunnel is re- 
moved. Of course, in a tunnel having a 
length of a mile and a half or thereabouts, 
and with no opportunity for ventilation, 
it would be out of the question to employ 
steam locomotives, but this employment is 
no longer either necessary or desirable for 
railway operation and it is believed that 
the tunnel can be constructed more quick- 
ly and cheaply than the bridge. The ques- 
tion of terminus would be comparatively 
easy, since the grade of the tunnel may be 
made such that the tracks in it would 
reach the surface at a point conveniently 
situated a few blocks back from the Hud- 
son River on Manhattan Island and trains 
may be worked in it in connection with 
those in the subway now under construc- 
tion in New York city. 

Indeed, every engineering and operative 
condition is loudly calling for the estab- 
lishment, in connection with this subway, 
of suburban lines radiating to the various 
desirable residence sections adjacent to the 
city. As has been pointed out before in 
these columns, the design of the subway is 
such that it is not likely that standard 
railway trains entering the city upon exist- 
ing main railway lines will be able to 
make use of its tracks; suburban service 
must be conducted by trains of the type 
employed in the subway itself for local 
service, these running out upon the lines 
of existing railways in various directions. 
It is certain, apparently, that a tunnel 
under the East River, connecting the im- 
portant Borough of Brooklyn and the 
numerous suburban towns on Long Island 
with the subway system, will be com- 
pleted either simultaneously with the sub- 
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way proper or very shortly afterward. 
The population to be served, however— 
that is, suburban population—is much 
larger on the New Jersey side of the river 
than it is on Long Island, and, in addition 
to this, the main line passenger travel 
entering New York by way of New Jersey 
is larger than that which comes in from 
any other direction. It seems reasonable 
to study all these conditions with a view 
to the determination of the most practical, 
feasible and satisfactory method of bring- 
ing the southern and western railroads 
into the city. Even an amateur in engi- 
neering can see that the tunnel is a better 
solution of the problem than that proposed 
by the bridge, although the bridge would 
be infinitely superior to the ferry-boat 
service which is now the only resource of 
the commuter and the traveler. 








It has been suggested that wireless 
telegraphy may play an important part 
in future arctic explorations. The con- 
ditions surrounding arctic travel are such 
that the principal difficulty is found in 
maintaining communication with a base of 
supplies. It is believed that wireless teleg- 
raphy has now reached a point where, at 
least, it promises such development that 
future exploring parties will be able to car- 
ry along apparatus and keep constantly in 
If this 
proves to be the case much of the terror 


touch with their base camps. 


of the arctic will be removed and explora- 
tion will be made both easier and safer, 
with the possibility that this added in- 
strumentality will enable the discovery of 
the pole at no far distant date. 





There is a noticeable falling away in 
the number of fires that are attributed to 
Whether this is due to 
an increasing morality on the part of fire 


“electric wires.” 


marshals, or whether some other fashion- 
able cause has sprung up, is hard to say. 
For years past the electric wire has borne 
the brunt of attacks from various sources 
and its responsibility for every mysterious 
fire has hardly been questioned—except by 


those who know something about electric 
It is to be hoped that the slow 
progress of common sense will finally re- 
move from electrical conductors the unjust 
odium they have so long borne and lead 
to a more correct popular understanding 
of the real causes of conflagrations. 


wires. 
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The Central Station Superintendent. 


THE PRIZE WINNING PAPER. 


Mr. J. H. Vail began his 
work in the electrical field 
in July, 1880, in the Edi- 
son laboratories at Men- 
lo Park, N. J. During the 
winter of 1880 and 1881 he 
had charge of the thirteen 
dynamos supplying current 
to the lighting system at 
this place, which was the 
first practical demonstra- 
tion of incandescent light- 
ing. Before this experience 
he had had several years of work in large 
machine works. 

During 1881 he installed several plants for 
isolated lighting, and in November, 1881, 
was appointed general superintendent and 
later chief engineer of the Edison Company 
for Isolated Lighting. During this period 
there were equipped under his supervision 
over 500 plants, embracing practically every 
kind of application of electric lighting. In 
1884 this company undertook the develop- 
ment of central station lighting, and in 
1886, when both lines of work were ex- 
tensively developed, Mr. Vail took the posi- 
tion of chief engineer of the Edison parent 
company, which absorbed the central station 
business of the Isolated Lighting Company. 
In the years between 1884 and 1890 Mr. Vail 
supervised the design and equipment of 73 
central stations, having a capacity of more 
than 600,000 lamps, and all of them have 
been commercially successful. Among the 
more notable stations designed by him are 
the Head place and Hawkins street stations 
of the Boston Edison Company, the Twenty- 
sixth street and Thirty-ninth street stations 
of the New York Edison Company, the Ad- 
ams street station in Chicago, the stations in 
Harrisburg, Pa.; New Orleans, La.; St. Paul 
and Minneapolis, Minn.; C:ncinnati and Co- 
lumbus, Ohio; Philadelphia, Pa.; Detroit and 
Grand Rapids, Mich.; Des Moines, Iowa; 
Washington, D. C., etc. In 1890, when all 
of the Edison interests were taken over by 
the Edison General Electric Company, Mr. 
Vail was appointed chief engineer of the 
Sprague Electric Company and later assist- 
ant engineer-in-chief of the Edison General 
Electric Company. The electric railways 
built and equipped directly under his super- 
vision aggregate nearly 2,000 miles. operat- 
ing over 1,100 cars, and include those in 
some of the largest American cities. Mr. Vail 
was one of the first to discover and provide 
a remedy for the electrolytic destruction of 
buried pipes. 

In 1896 he became engineer-in-chief of the 
Pennsylvania Heat, Light and Power Com- 
pany, of Philadelphia, which was afterward 
merged into the Philadelphia Electric Com- 
pany. This position he resigned on January 
1, 1900, to open offices in Philadelphia as con- 
sulting and supervising engineer. During 
his incumbency with the Philadelphia com- 
pany he had charge of thirteen stations, 
in which were 63 engines and 188 dy- 
namos of various types, with a connected 
load of over 280,000 incandescent lamps, 9,- 
800 arc lamps and 6,500 horse-power in 
motors. The plans and designs for the op- 
eration of the various Philadelphia systems 
in conjunction with one another are due to 
him, as is also the design and equipment of 
the central distributing station in BHight- 
eenth street, near Columbia avenue, in that 
city, which is one of the finest stations of its 
kind in the world. 





Mr. J. H. Vatu. 


industrial development of electric 
lighting has grown the demand for 
men well versed in the art, men who have 
the necessary practical skill and technical 


fsa WITH the remarkable 


By J. H. Vail. 


knowledge, combined with the other at- 
tributes, that make them competent to 
fill the more advanced positions. 

The kind of skill and knowledge neces- 
sary requires a broader familiarity with 
the several branches of engineering than 
is usually requisite to fit one for a similar 
position in other manufacturing lines. 
The superintendent of an electric lighting 
system has the oversight of so varied an 
assortment of modern appliances and oper- 
ating methods that it is manifest that he 
should be unusually well acquainted with 
the characteristics and modes of operation 
of the improved types of steam and clec- 
trical equipments, and also have a thor- 
ough knowledge of underground and over- 
head systems of distribution. With the 
rapid growth of electric lighting there has 
been a corresponding advance in all the 
types of apparatus that are combined in 
a central station plant of the first class, 
while the increasing uses of current for 
lighting and motive power have so broad- 
ened the field as to involve the production 
and distribution of current of different 
characteristics, necessitating a very thor- 
ough acquaintance with the exact value of 
each type or system. 

Unless one is personally acquainted with 
the many duties required of the superin- 
tendent, it is difficult to appreciate the 
numerous qualifications of a high order 
required. The intensity of application 
and the strenuous work frequently re- 
quired from the superintendent are only 
rarely understood by the business man- 
agement; the man’s ability is judged ac- 
cording to the results he produces, and it 
is seldom that time is given to analyze the 
details whereby the results are obtained. 
It is expected that the man selected for so 
important a position will be of good moral 
character and strict integrity, therefore 
we will not dwell upon these points. 


EXECUTIVE ABILITY. 


Executive ability should be the first re- 
quirement of a superintendent, for the 
reason that if he has practical experience 
and technical knowledge without capacity 
for organization and management, he can 
not successfully regulate the duties of the 
operating or constructing force. 

His value to his company depends not 
alone on his personal knowledge of the 
various branches of his profession, any of 
which he may be personally competent to 
handle himself, but he must be capable of 
selecting and surrounding himself with 


a corps of competent subordinates and of 
so supervising and directing their labors 
that he obtains from them superior results 
with the least expenditure of his own vital 
energy. Many who have technical knowl- 
edge and practical experience yet lack ex- 
ecutive ability, and are, therefore, ncapa- 
ble of supervising or directing the work 
of others. 

His own practical experience, his knowl- 
edge of human nature and a keen deter- 
mination of the abilities of individual 
workmen will quickly enable him to meas- 
ure the capacity of each subordinate and 
to decide to what limit each man can be 
depended upon. He thus proves his abil- 
ity to perfect a working organization and 
system of operation that will, in a large de- 
gree, leave him free from anxiety about 
details. In such an organization each 
man knows when and in what manner his 
duties are to be performed, and emergen- 
cies are met and overcome with the least 
difficulty. Favoritism and political in- 
fluence are responsible for placing many 
incompetent men in advanced positions. 

The writer has personal knowledge of a 
man being placed as superintendent of an 
important station through favoritism. 
This man had no executive capacity, only a 
superficial theoretical knowledge, no tech- 
nical education and absolutely no practical 
experience. Hisinstructionstosubordinates 
were a constant subject of ridicule. His 
mistakes cost thousands of dollars and yet, 
because of favoritism, he was for a long 
time retained while competent and faith- 
ful subordinates were discharged on his 
recommendation. It can not be a subject 
for wonder that under such maladminis- 
tration a well-equipped station is not suc- 
cessful. 

PRACTICAL EXPERIENCE. 

Practical experience should be the sec- 
ond essential requirement of the superin- 
tendent. He should be a man of proved 
capacity in this direction; which qualifi- 
cation is best obtained by actual labor in 
the ranks, or by long familiarity with ac- 
curate observation of methods of manipu- 
lation. An apprenticeship served in a 
good general machine works will be time 
well spent by the man who hopes to ad- 
vance in this branch of electric lighting. 

He should, primarily, have a genius for 
mechanical pursuits, and in the course of 
a reasonable term of service as a private 
he learns how properly to apply his tech- 
nical training. He perceives how to 
analyze his theoretical knowledge and cor- 
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rectly apply it to practical work. He thus 
combines theory and technical training 
with practical experience, and becomes a 
master workman in the true sense. This 
kind of training develops quick perception 
and in emergencies affords self-reliance 
and resourcefulness to decide promptly be- 
tween methods and select wisely the best 
means. 

The superintendent is recognized by 
both his superiors and subordinates as a 
master workman in his profession ; having 
attained this standard, he has established 
a confidence in his ability that is not easily 
disturbed. It is possible to become well 
trained in technical knowledge even while 
in daily association with working condi- 
tions, and by many it is believed that 
technical training is thus more readily ac- 
quired, as practice and study are simultan- 
eous. An experience of no little valueis that 
to be obtained through the students’ courses 
arranged by many of the large electrical 
manufacturing companies. This work is 
of a practical character and, when dili- 
gently followed by an observant man, af- 
fords him a most excellent knowledge of 
the various types of generators and ap- 
purtenances and their characteristics. 
This course of training can not fail to be 
highly appreciated in after years by those 
who have been so fortunate as to obtain it. 
It is but one of the many stepping stones 
that assist in equipping a man for his 
chosen work, and it is here mentioned as 
a help, but not of vital importance. 

TECHNICAL KNOWLEDGE. 

Technical knowledge should be the 
third requirement of the superintendent. 
He should have the training of a mechani- 
cal and electrical engineer. The increas- 
ing complexity of the several mechanisms 
that are combined in the equipment of a 
large central lighting station, and the di- 
versity of the systems of transmission, dis- 
tribution and methods of utilization of 
electric energy, all require for their proper 
supervision a well-trained, active and en- 
ergetic mind. A thorough technical edu- 
cation provides the superintendent with a 
ground-work upon which he builds his 
career of usefulness. The superintendent 
must be well read in the technical litera- 
ture relating to the several branches of 
his work. He requires to be well informed 
and up to date on all matters pertaining 
not only to improvements in the several 
types of apparatus or mechanism, but also 
in the best methods of securing results. 
The valuable reviews of current technical 
literature afford opportunities for keeping 
pace with the most advanced methods, as 
well as indicating salient points worthy of 
careful analysis. 
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The superintendent should be a thinker, 
as the work frequently demanded of him 
will require all his skill and resourceful- 
ness to meet and control the difficulties. 
How often do we find that the real diffi- 
culties to be overcome are those which are 
brought about by the introduction of com- 
bination of conditions which the ordinary 
rules have not anticipated. And very 
often the actual working conditions are 
difficult of precise determination. 

There has been a marked advance in re- 
cent years in technical engineering edu- 
cation, and there is yet much to be desired 
in the direction of bringing the educa- 
tional courses into closer conformity with 
actual working conditions. It is believed 
that the time is not far distant when the 
student will, during his educational 
course, obtain his theoretical and techni- 
cal instruction combined with actual work- 
ing conditions. He will then be prepared 
to start out upon his business career at a 
higher level, and will add from three to 
five years’ time to his earning career. 

LEGAL KNOWLEDGE. 

It can not be expected that the superin- 
tendent will be learned in much of the law; 
yet it is quite important that he should 
have a fair knowledge of the laws govern- 
ing the employment of labor, the rights of 
his company under its charter and of the 
city ordinances; the liability of his com- 
pany, as a common carrier, to serve the 
public; the liability of his company be- 
cause of accidents to employés or to the 
public. 

He should be well informed in the prep- 
aration of contracts and specifications. 
With a fair knowledge of the salient points 
he will the better understand how to avoid 
legal entanglements pertaining to his de- 
partment of the business. 

RELATIONS WITH EMPLOYES. 

The superintendent should possess a 
thorough knowledge of human nature and 
the peculiarities of men, that he may wise- 
ly select his subordinates with a view to 
the particular ability of each individual, 
and he should always have men ready in 
the line of promotion. The superintend- 
ent who has labored in the ranks as a pri- 
vate has obtained a valuable knowledge 
of the characteristics and environment of 
the workman. He not only knows the 
worth of each class of labor, but he has 
the prestige of having such a thorough 
practical knowledge of the details of the 
business that his superiority is readily 
recognized by his subordinates. He will 
readily concede that the most humble sub- 
ordinate may offer a valuable suggestion, 
and he will appreciate that the work done 
by the intelligent individual quickens his 
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observation. Therefore, consultation with 
subordinates who are in daily contact with 
the several features of operation will give 
the superintendent the benefit of others’ 
personal experience, and will encourage 
the employé to study more closely the par- 
ticular features of his own work. 

It is not a difficult matter to select a 
force of men which is not only competent 
but, if treated with proper consideration, 
can be relied upon to cooperate with the 
superintendent in attaining his standard of 
excellence. The superintendent can not 
afford to retain incompetent, discontented 
or disloyal men, or those of bad character. 
Favoritism should not exist, and an em- 
ployé with a political pull will sconer or 
later cause trouble. 

It will be of advantage to the superin- 
tendent to come in frequent personal con- 
tact with every employé of his department. 
The happy faculty of knowing each em- 
ployé personally not only gives the super- 
intendent a knowledge of the personal 
character of his subordinates but it tends 
to the establishment of a higher esprit de 
corps than can otherwise be attained. 
Strict integrity, justice and square deal- 
ing should be firmly established between 
the superintendent and his subordinates. 
The efficiency of the operating force can 
be vastly improved by using reasonable ef- 
forts to elevate the character and improve 
the conditions of employés. 

The rules necessary for the regulation 
of the business should be stated in plain 
language, to the end that exactly what is 
required of him will be conveyed to 
the employé, and the orders must be 
so definitely expressed that execution is 
not difficult. No business of the magni- 
tude of a large lighting station can be con- 
ducted without careful attention to the 
discipline of the force; where proper 
thought precedes the establishment of reg- 
ulations strict attention should be given to 
their enforcement. 

Regular employés should not be dis- 
missed or suspended except for sufficient 
cause, and, in any event, the delinquent 
should be given a hearing and allowed a 
fair opportunity to state his side of the 
case. Where leniency is allowable, it will, 
if applied with discrimination, no doubt 
instill in the man a higher sense of duty. 
When vacancies occur, or when new posi- 
tions are created, then it is that promo- 
tions should be made as a recognition of 
loyalty and faithful service. This affords 
one of the best opportunities of proving the 
appreciation of faithful service. When 


promotions are not possible a kindly word 
of appreciation will be highly treasured 
by the recipient. 
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ANALYSIS OF COSTS OF OPERATION. 


The superintendent must fully realize 
theimportance of a carefulanalysis of every 
item entering into the cost of operation, 
distribution and maintenance. The super- 
intendent is the one man held responsible 
for the economical manufacture of the 
company’s product, and the satisfactory 
distribution and delivery thereof to the 
consumers at a profit-making basis. 

He must maintain a close familiarity 
all along the line with every factor that 
enters into the costs of operation and 
maintenance. Most of the large electric 
lighting companies have their accounts so 
classified and subdivided, with the costs 
reduced to the kilowatt-hour basis, that 
the superintendent can obtain from the 
accounting department such data as read- 
ily shows him wherein he can improve in 
the future over past conditions. He should 
keep in touch with the most advanced prac- 
tice of similar concerns and strive to im- 
prove upon it. 

As the large majority of centrai light- 
ing stations are operated by steam power, 
wherein the cost of coal is a conspic- 
uous percentage of the total cost of cur- 
rent production, it becomes an impor- 
tant factor that the superintendent should 
have a thorough knowledge of the relative 
values of the different qualities of coal, 
the most advanced practice of firing fur- 
naces and the details of handling boilers to 
obtain the highest economy. It is probably 
safe to hazard the statement that the 
superintendents of a large percentage of 
the stations in the United States can save 
to their companies a very considerable pro- 
portion of their salaries in this one item, 
if they will devote to it the kind of at- 
tention needed. 

Another leading opportunity for econ- 
omy is in the maintenance of the plant and 
system. Rules requiring frequent, intelli- 
gent and rigid inspections throughout, 
and a proper report thereon, will place be- 
fore the superintendent the exact condition 
of every machine and appliance under his 
supervision. He becomes informed where 
repairs, if done at once, will be compara- 
tively inexpensive in cost and will avoid 
accident and more costly repairs at a sub- 
sequent date. 

It may be stated again that in this direc- 
tion the practical experience of the superin- 
tendent previously obtained by his earlier 
years of service in the ranks will give a 
finer appreciation of these points than can 
possibly be conceived by the superintend- 
ent who is without such training. 


NEW CONSTRUCTION. 


We can not here determine whether our 
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superintendent will have charge of an an- 
tique or a modern station, but in either 
event he will, in all probability, be required 
largely to increase his plant or extend his 
system. It is on such occasions that his 
knowledge of up-to-date practice must be 
practically applied. He must now decide 
upon the relative values, efficiencies and 
adaptability of new equipment, and it is 
evident that his knowledge must not be 
limited or his judgment confined to nar- 
row lines. 

He should have no prejudice in favor 
of any particular system, machine or in- 
dividual manufacturer, but, being fully 
acquainted with the problems he has to 
meet and having a fundamental knowledge 
of all the questions involved, he should be 
prepared to state clearly to his directors 
the kind of equipment best adapted to 
meet the conditions, the cost of its in- 
stallation, the economy of its operation 
and the profit to be derived when it is in 
service. He should advocate the introduc- 
tion of such appliances as will lower the 
cost of production to the greatest extent. 
It will thus be evident that the superin- 
tendent should have keen judgment to 
analyze all points. He must have suffi- 
cient foresight to anticipate what will be 
the requirements of his company in the 
future, to the end that he builds not only 
to meet the conditions of present emer- 
gency but on such lines that future devel- 
opments are proven to have been eco- 
nomically anticipated. 


POSITION AND AUTHORITY. 


The superintendent, when selected and 
installed in his position, should be para- 
mount. The limits of his authority should 
be definitely prescribed, and within these 
limits he should be supreme. He will be 
held fully responsible for the results he 
produces and for the success or failure of 
his administration, therefore he should 
be recognized as the one man in power 
having full responsibility. There should 
be absolutely no interference with his 
methods or rulings and no appeal from his 
decision. If he be a man worthy of the 
position, he should also be worthy of the 
fullest confidence of his employers. 

The man clothed with the authority of 
a superintendent should, above all, not be 
egotistical, or subject to “swelled head ;” 
such a fault on his part will depreciate 
his value, no matter how competent a 
man he may be in all other respects. His 
authority, while absolute, can be exerted 
in a quiet, gentlemanly and effective man- 
ner that will secure cheerful and willing 
cooperation from his subordinates. Should 
he fail to meet the requirements of his 
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employers a quiet conference will best in- 
form him; but knowledge of this should 
not reach his subordinates. 

Every effort should be made on the part 
of the superintendent to cultivate perfect 
harmony with the business management. 
The public are very exacting in demanding 
a high order of efficiency in the electric 
lighting service, and to the full attainment 
of this end there should be, on the part of 
both departments, a high appreciation of 
the value of cordial cooperation in the ef- 
fort to give first-class service. Complaints 
are sure to be made, and accidents more 
or less serious will occur occasionally, 
causing inconvenience to patrons, even in 
spite of the most intelligent care and 
strenuous efforts to maintain a perfect 
service. It is on such occasions that the 
business management and the board of di- 
rectors should fully support the superin- 
tendent. It is fair to assume that the 
superintendent knows his business, and 
all his reasonable requirements for the 
benefit of the service should be cordially 
conceded. 

Persistency rightly applied is a charac- 
ter that will be required by the superin- 
tendent in a large measure. There are 
no doubt other lines of work offering 
smoother paths and pleasanter fields than 
the supervision of an electric light station 
and system. Occasions arise to test the 
patience and try the soul of the superin- 
tendent, and the man who is easily dis- 
couraged or lacks abundance of persever- 
ance is not the one who can successfully 
contend with the inherent faults in ap- 
paratus combined with the numerous diffi- 
culties sure to crop out in unexpected di- 
rections. 

The superintendent should cultivate sys- 
tem and order and accuracy in all his bus- 
iness methods, and should not fail to in- 
culeate the same with his subordinates. 
Slovenly methods can not be afforded. 

— -o 
Electrolytic Permanganates. 

A French patent has been issued to a 
M. Griner for a process for preparing 
alkaline permanganates by electrolysis. A 
solution of caustic acid is electrolyzed with 
an anode of carbide, boride or silicide of 
manganese. The electrolyte is a solution of 
caustic acid at the density of 36 degrees 
Beaumé and a porous clay diaphragm is 
used to separate the anode and the cath- 
ode, which are of iron. The electrolytic 
vessel is kept cool to avoid any over-heat- 
ing. The solution of permanganates of 
soda obtained is then treated with a potash 
salt which precipitates the permanganates. 

it mci 

Nickel-in-the-slot X-ray machines are 
soon to be put on the market. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANIS/!S—XXXIV. 


BY W. ELWELL GOLDSBOROUGH. 


In all of the discussions thus far pre- 
sented. where vector quantities are used, 
the methods employed require chiefly the 
addition rather than the subtraction of 
vectors in obtaining resultants. I wish 
now to call attention particularly to the 
value there is in a ready application of the 


‘ones 
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principles underlying the subtraction of 
vector quantities. The point I have in 
mind can best be elucidated by consider- 
ing the system presented in Fig. 88 in a 
somewhat new light. 

In the discussion of this system two 
sets of forces are involved, one set acting 
at 90° to the other set. Further than 
this, currents flowing through the arma- 
ture of the generator E' have been taken 
as positive when flowing from left to 
right, as indicated in Fig. 92, whereas 
currents in the armature of the second 
generator E'" have been taken as positive 
when flowing from right to left, as also 
indicated in Fig. 92. Upon this supposi- 
tion the vector diagram, shown in Fig. 
89, was built up, and, by the graphical 
process there presented, the final results 
are derived by vectorially adding the par- 
tial vector currents OB' and OB", which 
result from the independent action upon 
the system of the alternators E' and E'™ 
respectively. In other words, the assump- 
tion that a positive flow of electricity in 
the E' armature is from left to right, and 
that a positive flow of current in the BE’ 
armature is from right to left, makes a 
positive current in E' armature also a 
positive current in E"' armature, and 
vice versa. 

Suppose now that, without the arma- 
tures of two machines being changed, a 
new definition being taken for the flow of 
positive current in the armature of the 


second machine. Since the alternating 
current in the armature of the second 


machine has but two directions of flow, 
if the definition is in any wise changed it 
must be to make the positive direction of 
the flow of current in the armature of 
the second machine from left to right. 
In Fig. 93, the arrows represent the re- 
sult of the application of the latter defini- 
tion. By it we see that, as the diagram 
is arranged, positive currents in the two 
armatures flow in parallel direction, but 
that a current which, at any given instant, 
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has a positive flow in one armature has a 
negative flow in the other armature. 

The significance of the modification of 
the conception of the positive direction 
of current flow in armatures that is pre- 
sented in Fig. 95 is not now apparent, 
but, as will be pointed out shortly in the 
discussion of more complicated problems, 
the new conception is the only one which 
can be made general in application to 
polyphase systems. 

Before passing on, it is worth while 
to note what effect the conditions we find 
in Fig. 93 have upon the phase diagram 
of Fig. 89. By turning to Fig. 97, the 
new situation is made clear. In Fig. 97 
vector OA! is identical with the vector 
OA! of Fig. 89, end the dotted vector 
oad is identical with the vector VA" of 
Vig. 89. The new definition of the posi- 
tive flow of electricity in the armature of 
the second alternator, however, diametric- 
ally reverses the phase location of the 
vector OA" of Fig. 89, and therefore 











makes it occupy the position OA in 
A A A 
O 
B 
B 
0 O . 
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Constructing upon the vectors 
OA! and OA" the electro-motive-force 
triangles OC'A' and oct" which are 
identical with similar triangles A 
of Fig. 89, we have the new fe 
which 
individual 


Fig. 98. 


phase relations are 
imposed by the 
operation of the alternators. 
When both of the machines f-*=-. 
are operating, all of the forces 
represented by the two elec- X 
tro-motive-force triangles just © 
mentioned are active, and, in 
determining the resultant A, 
conditions which obtain in 

the system, a proper estimate 

must be drawn of the result- 

ant action of the vectors in- 

cluded in the triangles. 

In obtaining the final values by Fig. 
89, the vectorial addition of vectors was 
inasmuch as a current 
electro-motive that was positive 
with reference to one generator was also 
positive with reference to the other gen- 


resorted to, or 


force 


erator. 
In Fig. 97, a different condition ob- 
tains. A current or electro-motive force 
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that is positive with reference to one 
armature is negative with reference to 
the other armature; consequently, in 
determining the resultant of corelated 
vectors in the triangles OC'A'andOC A 
of Fig. 97, the said vectors must be vec- 
torially subtracted and not added. 

The vectorial addition and subtraction 
of vector quantities are shown pointedly in 
Figs. 94, 95 and 96. Consider two vec- 
tors, such as OA and OB. The sum of 
these is obtained by bringing the head of 
one vector up to the butt of the other 
vector without changing their phase rela- 
tions; thus, the sum of OA and OB of 
Fig. 94 is the vector OB of Fig. 95. On 
the other hand, the subtraction of two 
vector quantities is effected by bringing 
the butts of the two vectors together with- 
out changing their phase positions, and 
taking the resultant distances between 
their heads; thus the difference of the 
vectors OA and OB of Fig. 94 is the 
vector BA of Fig. 96. In the treatment 
of Fig. 97, subtraction only can be used 
in obtaining the values of the resultant 
electro-motive forces and line currents 
impressed upon the system. This is im- 
mediately apparent when the current 
vectors OB' and OB" are projected upon 
the axis XX’. The projection of OB " on 
XX’ gives the instantaneous value of 
OB'" when the instantaneous value of 
OB' is OB,". Now, the total value of the 
instantaneous current flowing in the sys- 
tem must be either the sum or difference 
of the two instantaneous values OB, and 
O -. If BL represents an instantaneous 
positive flow of current in the armature 
of El, OB! will represent an instantan- 
eous flow of negative current in the 
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armature of E™'; but a negative current 
in the armature of E" is a positive cur- 
rent in the armature of E'; consequently, 
in determining the total value of the 
current flowing in the armature of E', the 
instantaneous valuesOB,! and OB," must 
be added arithmetically or subtracted 
vectorially, and so the distance | ey Re 
represents the actual instantaneous value. 
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‘The application of this explanation to the 
‘general problem conclusively shows that 
‘the effective resultant of the current 
vectors OB' and OB" is the current 
vector OB, equal and parallel to the line 
B', B™. In the same way, the resultant 
line electro-motive force must be deter- 
mined by taking the vectorial difference 
of the electro-motive-force vectors OA‘ 
and OA". This is the vector OA, which 
is equal and parallel to the dotted line, 
AL Aut 

Comparing Fig. 97 with Fig. 89, it is 
evident that the new process has in no 
wise impaired the accuracy of the results 
obtained, for it will be seen that the values 
of the resultant electro-motive force and 
current shown in Fig. 97 are identical, 
both in magnitude and phase, with similar 
vectors shown in Fig. 89.  A_ similar 
result will always follow when a correct 
application of the principles just pointed 
out is made. In complicated diagrams, 
however, a high measure of care must be 
exercised that errors may not creep in. 

In the discussion of all future problems 
bearing upon polyphase systems, the defi- 
nition of the positive flow of current indi- 
cated in Fig. 95 will be adhered to. The 
rule is, therefore, that positive currents 
are currents which flow away from the 
junction point of two or more generator 
leads. 

The system which is diagrammed in 
Fig. 88 can only be termed a polyphase 
system in a very meagre sense. To be 
sure, the electro-motive forces E! and E™ 
are synchronous and not in phase. How- 
ever, they act upon what is, to all intents 
and purposes, but one continuous circuit. 
The general definition of a polyphase 
system is one in which synchronous 
electro-motive forces which are not in 
phase act upon independent or inter- 
linked circuits. The system shown in 
Fig. 98 comes properly within the defini- 
tion. It is a modification of the system 
shown in Fig. 88, made by connecting a 
third circuit between the points O and O’. 

Fig. 98 may, therefore, be taken as 
representing two interlinked circuits, one 
of which is the circuit O'A,O’A,0’, and 
the other the circuit O'A,0A,0’, the two 
circuits having the part OA, in common. 
Such a system as this is commonly known 
as a two-phase, three-wire system. It is 
analogous to what in direct current is 
known as the Edison, three-wire system. 

In determining the actual values of the 
currents which will flow in the system of 
Fig. 98, due to the combined action of 
the two generators E' and E™, the electro- 
motive forces developed by which are 
synchronous but not in phase, we have a 
problem of some complexity. It admits 
of a direct solution, however, by the 
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method of first assuming the alternators 
to independently affect the entire system, 
and then combining the effects common 
to the separate parts of the system. Such 
a solution is presented in the vector 
diagrams which follow. Take, for in- 
stance, that of Fig. 99. Here the as- 
sumption is that the alternator E™ is 
‘‘dead,” and the problem initially to be 
solved is the determination of the electro- 
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satiea sie which the alternator E' must 
develop in order to maintain a known 
electro-motive force at the terminals of the 
branch system, composed of the circuits 
A,O and A;0. The system, as a whole, 
comprises three circuits, each containing 
resistance and reactance, and the present 
assumption makes of the system a com- 
bination of two parallel circuits A,O and 
A,O in series with the circuit AQ,. 
Referring to Fig. 99, assume that the 


pul A; 
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circuit AO; is represented by the vector 
OB,;'. The resultant of these partial cur- 


rents gives the vector OB,', which evalu- 
ates the current which must flow through 
the circuit OA, and the armature of the 


alternator E'. Consequently to maintain 


a potential equal to OA,’ =E,' at the 
terminals of the parallel circuits, the 


alternator E' must further develop an 
electro-motive force sufficient to force 


OB; through the circuit OA, To de- 
termine it, since 7, and x, are known, the 


vector A, ‘o'=L7r, must be laid off 
parallel to OB,'; and, at the xight angles 
to it, the vector ofA! =I 2, —_ be 
erected. The resultant, then, of A,’C,' and 
CA! is the electro-motive force A‘A,! 
wanted. Now, the resultant of OA,’ and 
Fy ty gives, finally, the electro-motive 
force which, when developed by the 
alternator E', will maintain the electro- 


motive force OA! at the terminals of the 
parallel circuits. 


-~=>--—__— 
Calcium Carbide from Silicious 
Materials. 

Dr. Rathenau, of Berlin, has taken out 
an Austrian patent for a process of manu- 
facturing calcium carbide of reasonable 
purity from materials loaded with silica 
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vector OA; represents the electro-motive 
force acting on the parallel circuits 
OA, and OAs. Since 7, 2, 7, and 7, are 
known, the values of the currents, both 
in amount and phase position, can be 
readily determined by applying equations 
(54) and (55) ; 

E eo 
--S (54 = tan— — 
/ ei Mie 


therefore we find that the current fy of 
the circuit A,O is represented by the 


vector OB,', and the current I;| of the 


I= (55) 





by making use of the property which cer- 
tain metals possess of combining with sili- 
con in the electric furnace. Thus, when a 
mixture of 60 parts of anthracite con- 
taining 25 per cent of silica is smelted 
electrically with 56 parts of lime and 28 
parts of metallic iron, a carbide of good 
quality is produced, while a ferro-silicon 
containing 20 to 25 per cent of the latter 
element rests on the top of the solidified 
carbide and can be easily separated from 
it. This ferro-silicon is also capable of 
finding employment in the arts. 
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THE INDUCED ALTERNATING CURRENT 
DISCHARGE STUDIED WITH REF- 
ERENCE TO ITS SPECTRUM AND 
ESPECIALLY THE ULTRA- VIOLET 
SPECTRUM.* 


BY A. W. WRIGHT AND E. S. DOWNS. 

In some experiments made in this lab- 
oratory (the Sloane Physical Labora- 
tory, of Yale University) a few years 
ago, in photographing the spectrum of 
an induced alternating-current discharge, 
produced under special conditions be- 
tween copper terminals, a plate was ob- 
tained which contained a very great 
number of lines. The primary purpose 
of this investigation was to locate these 
lines and, if possible, discover their 
origin, and secondly, to study this peculiar 
form of discharge when produced on a very 
large scale. Spottiswoodet was among the 
first to give an account of this mode of 
exciting an induction coil by the direct 
application of an alternating machine, 
without the intervention of a contact 
breaker or the use of a condenser. In the 
Proceedings of the Royal Society? he 
points out some peculiarities of the dis- 
charge which he noted. 

In our experiments the induction coil 
was used without a contact breaker or con- 
denser. It had 412 turns of wire about 
3mm. in diameter for its primary, and a 
secondary of about 25.5 em. in length, con- 
sisting of about 50,000 turns of wire 
0.3 mm. in diameter. In the core of the 
primary, which was 35.5 cm. long and 3.5 
em. in diameter, there were nearly 1,000 
soft iron wires carefully annealed and in- 
sulated with shellac. As a result of hav- 
ing such large wire for its secondary, the 
current was very large, and the potential 
as determined by the length of the spark 
was in the neighborhood of 120,000 volts. 
The current was supplied to the coil by a 
Siemens alternating-current dynamo of 
about five horse-power which was driven 
by a gas engine, and whose magnets were 
excited by a small dynamo using approxi- 
mately three horse-power. 

With the terminals arranged horizontal- 
ly the discharge was exceedingly intense 
and vigorous, being accompanied with a 
loud singing noise. It consisted of a light 
nebulous flame of a whitish color, with a 
slight tinge of yellow or green, rising grad- 
ually from the terminals and meeting at 
the centre, where the color changes to a 
reddish. The flame appeared to the eye to 
be continuous, but when observed in a 
rotating mirror or photographed on a 





*From the American Journal of Science. ° 
+ Phil. Mag., Nov., 1879. 
¢ Vol. xxx, p. 178. 
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swiftly moving plate the alternate dis- 
charges were plainly discriminated. About 
and close to the terminals the bluish-pur- 
ple flame, caused by the nitrogen of the 
air, was plainly seen. The spark would 
leap across an interval of about 3.5 cm., 
and when the discharge was once started 
the terminals could be drawn apart for 
as much as 20 em. or 25 em. without ex- 
tinguishing the flame, presenting a strik- 
ing and beautiful spectacle. 

It may be of interest here, in view of 
the peculiar character of the discharge, 
to give the results of some experiments 
which were made a few years ago in this 
laboratory to determine the time and mode 
of its formation. A camera was arranged 
so that the discharge, just as it was form- 
ing, could be photographed upon a rapidly 
moving plate. At the same time the 
image of a spark from a tuning fork whose 
point dipped in mercury was adjusted so 
as to fall upon the plate side by side with 
that of the discharge. The photographs 
show that the spark passes directly across 
at first. As each spark has a tendency to 
follow its predecessor and the air becomes 
heated, causing an upward current, the 
path of the discharge rises upward little 
by little until it reaches its permanent con- 
dition. From the period of the tuning 
fork it was calculated that about one-tenth 
of a second was required for this. 

In the Chemical News* Crookes has an 
article on this flame in which he states 
that it consists chiefly of nitrogen burn- 
ing with the formation of nitrous and 
nitric acids, and that it shows no lines, 
but that the spectrum is faint and con- 
tinuous. It is more probable, though, that 
the conditions here are similar to those in 
a tube from which a portion of the air has 
been exhausted. Owing to the heat, the 
air within the aureola becomes rarefied and 
partially conducting. The luminosity is 
caused by the air being heated and elec- 
trified. Strat:fications can be seen and 
photographs show them distinctly some- 
what as they are shown in a vacuum tube. 

An examination of the spectrum with 
terminals of several different metals, made 
by means of an ordinary prism spectro- 
scope, shows, in all cases, and as the most 
prominent feature, a continuous back- 
ground, which is very bright in the red, 
yellow and green, but gradually decreases 
in intensity until it fades away in the vio- 
let. ‘The yellow sodium lines are always 
present, due to particles in the air or im- 
purities of the electrodes. Generally a 
few of the stronger lines, which are due 
to the metal of the electrodes and are or- 
dinarily seen in its flame spectrum, ap- 
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pear and others which come out only oc- 
casionally. With zinc terminals and also 
with those of aluminum the flame is yel- 
lowish in color but has a peculiar bluish- 
green core which is very intense, extend- 
ing in streaks throughout the flame. The 
discharge from electrodes of soft iron 
which are small in diameter presents a 
beautiful spectacle, inasmuch as the iron, 
because of its large resistance, becomes 
highly incandescent and bursts into a bril- 
liant combustion, throwing off luminous 
particles in all directions. A banded 
structure from about wave-length 4247 to 
about wave-length 4225 came out, which 
appeared to be the same in the case of all 
the metals employed. When the coatings 
of a large Leyden jar were cornected to 
the terminals of the secondary, the dis- 
charge took the form of intensely brilliant 
sparks following one another in such rapid 
succession and such energetic detonation 
as to cause a jagged and almost deafening 
roar. In general, the spectra of the metals 
employed in the induction flame are less 
complete and less developed than their 
flame spectra, owing to the fact that they 
are obscured by the rather intense contin- 
uous spectrum. 

For a more careful study of the spec- 
trum than the one previously described, 
which was made with the naked eye, it 
was necessary to have recourse to photog- 
raphy. To obtain the photograph of this 
discharge a Rowland concave grating hav- 
ing a radius of 21.5 feet was employed. 
The upper half of the photographic plate 
was exposed to the spectrum of the sun’s 
rays for a comparison and the lower half 
to that of the flame between the terminals 
of the metal to be studied. 

The plate upon which was the spectrum 
which it was the primary purpose of this 
investigation to locate, was stained with 
erythrosine to make it more sensitive to 
the rays at the red end of the spectrum. 
This staining also appears to increase the 
sensitiveness of the plate for ultra-violet 
rays. ‘These lines are in the region where 
the red of the first spectrum and the ultra- 
violet of the second overlap, and they be- 
gin abruptly at wave-length 6127.32 and 
extend down to 6269.09, or at 3063.66 in 
the ultra-violet, extending down to 3134.- 
55. Inasmuch as the two spectra overlap, 
it was uncertain to which spectrum they 
belonged. 

The first thing that suggested itself was 
that these might be due to copper from 
the electrodes. Very few copper lines so 
far down in the red are given in the very 
admirable tables of the British Association 
Report.* This fact renders it impossible 





* June 17, 1892. 


* 1884, p. 384. 





38 


to make a comparison of any significance 
with the lines given in this region. The 
number of copper lines given in the ultra- 
violet was much larger, but still so much 
smaller, than the number of lines upon 
the plate that no comparison of any value 
could be made, although there were a few 
cases of approximate coincidence. 

With a view to ascertain to which spec- 
trum the lines belonged various devices 
were employed. At first plates stained 
with cyanine were tried, and some prelimi- 
nary experiments made in obtaining the 
solar spectrum to get the time of exposure. 
It was found that an exposure of 18 min- 
utes gave a good spectrum extending into 
the red far beyond the situation of the 
lines in question. Several plates were then 
exposed to the discharge for an hour and a 
half to secure the lines, but, as no lines 
were obtained and none of the ultra-violet 
lines of the solar spectrum were visible, 
it was suspected that the staining with 
cyanine, while it made the plate more 
sensitive to the red rays, diminished the 
sensibility to the ultra-violet, and, there- 
fore, that probably the lines sought were 
in the ultra-violet. 

Plates stained with erythrosine were 
next tried. It was found that an exposure 
of five minutes gave the ultra-violet spec- 
trum of the sun’s rays together with the 
lines in the red, in the neighborhood of 
the lines sought for. To obtain the lines 
several exposures to the discharge of an 
hour and a half were made and a few feeble 
The time of exposure was 
then increased to two hours. Upon devel- 
opment the lines upon the first plate tried 
were sharp and distinct. The wave- 
lengths were calculated as accurately as 
possible by means of the comparison solar 
spectrum and Rowland’s charts. This is 
first done on the supposition that they are 
in the lower part of the first spectrum and 
the result divided by two 'to get their true 
wave-length in the ultra-violet of the sec- 
ond spectrum, since it was now regarded 
as almost certain that they were ultra- 
violet lines owing to the fact that we did 
not obtain them with plates stained with 
cyanine, which makes them more sensitive 
to the red rays, and on the contrary did 
obtain them when the plates were stained 
with erythrosine, which increases their 


lines obtained. 


sensitiveness to the ultra-violet, as was 
proven by exposing a dry unstained plate 
to the sun’s rays when, although the ultra- 
violet lines were visible, they were exceed- 
ingly faint. 

The calculated by 
means of Rowland’s charts of the solar 
spectrum and the comparison on the plate, 


wave-lengths, as 


are as follows: 
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3063.66 3086.48 3105.71 
3063.83 3087.40 3106.02 
3064.30 3089.80 3106.55 
3065.04 3089.94 3109.46 
3065.17 3090.24 3110.30 
3066.27 3091.35 3112.17 
3068.00 3091.48 3113.43 
3068.31 3092.45 3114.85 
3069.11 3092.84 3115.49 
3070.02 

3070.52 3094.70 3117.87 
3070.83 3095.41 3118.03 
3072.05 3096.16 3122.70 
3078.47 3096.87 3124.14 
3080.06 3098.63 3130.46 
3080.27 3099.53 3134.55 
3081.65 3101.20 : 
3083.35 3102.13 

3085.25 3102.35 


In the next experiment platinum elec- 
trodes were used in order to determine 
whether the lines were due to copper or to 
the gases through which the discharge 
passed. This plate, upon development, 
showed exactly the same series of sharp 
lines. Hence they must be due to some one 
of the gases, or the oxides of them, which 
occupy the intra-polar space. 

To settle the location of the lines con- 
clusively the camera was adjusted so as to 
include the region in the first spectrum 
in which they were supposed to be. An 
ordinary dry plate without staining was 
used and an exposure of an hour given it. 
After the development of the plate the 
lines sought were seen sharp and clear, 
which proved conclusively that they were 
in the ultra-violet light of the first spec- 
trum. 

The work of ascertaining to what one of 
the intra-polar gases, or oxides of them, 
the lines belonged, was next taken up. A 
careful comparison of the recorded lines 
of tthe hydrogen spectra did not reveal any 
coincidence. In the report* of the British 
Association for the Advancement of 
Science some lines due to water vapor are 
given, and a comparison with the lines 
studied in this investigation showed that 
a large number of them were apparently 
in exact coincidence. 

These lines were discovered by W. Hug- 
gins? and also by G. D. Liveing and J. 
Dewar? at almost the same time. Huggins 
exposed a photographic plate to the flame 
of hydrogen burning in air for one minute 
and a half and was very much surprised 
upon developing it to find such a strong 
He traced the lines in 
this group from wave-lengths 3062 to 
about 3290, the upper limit of which is 
about the same as that of the lines studied 
here and the lower limit considerably be- 
low. Upon placing a spirit lamp before 
the slit of the spectroscope the spectrum 
is essentially the same, but, as it is less 
intense, only the strongest lines are seen. 


group of lines. 





* 1886, p. 169. 
+ Proc. Roy. Soc., vol. xxx, p. 576. 
+ Proc. Roy. Soc., vol. xxx, p. 580. 
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In their article Liveing and Dewar give 
the results of the study of some lines which 
they had obtained and noted in the spec- 
trum of coal gas burning in oxygen when 
investigating the spectrum of “Compounds 
of Carbon with Hydrogen and Nitrogen.” 
The group of lines which they obtained 
extends from wave-lengths 3062 to about 
3210. The same spectrum was given by 
the electric spark taken, without con- 
denser, in moist hydrogen, oxygen, nitro- 
gen and carbonic acid gas, but it disap- 
peared if the gas and apparatus were thor- 
oughly dried. Hence they were led to the 
conclusion that the spectrum was that of 
water. In conclusion, they were not pre- 
pared to guarantee that oxides of nitrogen 
from traces of air might not have some- 
thing to do with some parts of the spec- 
trum here observed. 

In a second* communication to the 
Royal Society, “On the Spectrum of 
Water,” Liveing and Dewar state that the 
spectrum which they had figured in the 
article just mentioned did not by any 
means exhaust the spectra of flames ob- 
served by them, but that it was as much as 
they were able at that time to trace to 
water as its cause. In a third articlet they 
give the results of a very searching in- 
vestigation of the spectrum of the oxy- 
hydrogen flame. By making long ex- 
posures they obtained photographs of 
the oxy-hydrogen flame, showing close- 
ly set lines from wave-lengths 2268 
to 4100, with traces of lines beyond ‘those 
limits. The whole spectrum appeared to 
consist of a rythmical series of lines, the 
strongest of these series being the one first 
described. 

Liveing and Dewar refer to an article? 
by M. Deslandres in which he states that 
the first band of the water spectrum (1. ¢., 
the group beginning at wave-length about 
3063) includes a series of rays which re- 
produce, line for line, at the same distance 
and with the same relative intensities, the 
band A of the solar spectrum; and that 
the second band (1. ¢., the group beginning 
at a wave-length about 2811) includes a 
series corresponding to B, and that in the 
third, a may be found to be reproduced. 
Liveing and Dewar were not able to make 
out such an exact correspondence between 
the lines of the water spectrum and those 
of A, B and a, as M. Deslandres words 
seem to imply, but, nevertheless, the simi- 
larity of the grouping was very remark- 
able. 

To study further the question whether 
these lines were due to water vapor or to 


* Proc. Roy. Soc., vol. xxxiii, p. 274. 
+Trane. Roy, Soc., vol. clxxix (A), p. 27. 
t+ Comptes Rendus, vol. c, p. 852. 
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the effect of water vapor upon the gases 
occupying the intra-polar space, a plate 
was exposed to the discharge when it took 
place under special conditions; namely, 
that the upper half of the plate should be 
exposed to the discharge when it took place 
in ordinary air and the lower half of the 
plate to it when it took place in air con- 
taining a large amount of moisture. For 
the purpose of supplying a large amount 
of water vapor to the air about the dis- 
charge during the exposure of the lower 
half of the plate, water was boiled in a 
glass flask containing a cork stopper 
through which passed a glass tube so 
shaped that by its means the issuing jet of 
steam could be easily directed into the 
flame. 

In this experiment the upper half of 
the plate was exposed for 45 minutes to 
the discharge in ordinary air, and the 
lower half for the same length of time 
when steam was supplied to it. In the 
latter case the time during which the light 
actually fell upon the slit of the spectro- 
scope was not really as great as in the first 
case, owing to the fact that the flame was 
somewhat disturbed by the jet of steam. 
Nevertheless, when the plate was devel- 
oped, the lines upon the lower half came out 
much more stronger than upon the upper, 
the only difference being in the intensity, 
which shows that if the lines are not di- 
rectly due to water vapor, the latter great- 
ly facilitates the development of lines due 
to the several gases of the air, or combina- 
tions of these gases, probably both. 

Tables of wave-lengths of the different 
constituents of the atmosphere were next 
examined to see if any of the lines given 
coincided with the lines studied. In a note* 
regarding a very careful search which he 
made for the line spectrum of hydrogen in 
the oxy-hydrogen flame, Liveing states 
that he failed to find the slightest trace of 
any one of the hydrogen lines. As oxygen 
is a very large constituent of the air, it 
was very important to make a comparison 
of the lines due it, which were catalogued, 
with these lines. There were found, how- 
ever, to be no coincidences, which indi- 
cates that none of the lines are due to 
oxygen. 

Just before the completion of this work 
an article by G. Berndt appeared.t_ While 
studying the spectra of several metals, 
Berndt had noticed in all of them a band- 
ed spectrum extending from wave-lengths 
5100 to 2000, a portion of which covers 
the region in which the banded structure 
previously described was located. He con- 
cluded from his observations that the 
banded structure in the visible portion of 
the spectrum of different metals is de- 
pendent upon the presence of oxygen and 
also suggested that the banded spectrum 
in the ultra-violet is due to air. At the close 
of his article Berndt publishes a list of 
nitrogen lines obtained by an induction dis- 
charge in nitrogen free from oxygen. Upon 
comparing them with the lines studied in 
this investigation, a number of apparent 
coincidences were seen, making it probable 
that some of these lines at least were due 
to nitrogen. 

7 Phil. Mag., vol. xxxiv, p. 371. 
+ Drude’s Annalen der Physik, No. 4, p. 788, 1901. 
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The last experiments made were a con- 
tinuation of the attempt to ascertain, if 
possible, to which one of the intra-polar 
gases the lines belonged. As the solar 
light in this region is very feeble, the 
light from a voltaic carbon are was passed 
through bulbs containing nitrogen tetrox- 
ide and an attempt made to secure the ab- 
sorption lines due to it. The lower half of the 
photographic plate was exposed to the light 
which passed through the nitrogen tetrox- 
ide and the upper half to the light from 
the discharge alone to see if any of the 
lines coincided with the absorption lines 
due to the nitrogen tetroxide. Although 
several exposures of nearly two hours were 








Suspension ELectric RAILWAY AT 

LoscHwitz, SAXony. 
made to get the absorption spectrum, the 
lines obtained were so feeble and so few in 
number that it was impossible to make a 
comparison of any significance in deter- 
mining the coincidences with tho lines in- 
vestigated. 

After considering the large amount 
of work done in the past in studying 
this strongest group of the so-called 
water spectrum and also the work 
done in this investigation, it seems 
hardly possible that the lines are due 
to water vapor alone, but rather that 
they. are due to the various constituent 
gases of the air and combinations of them 
which are facilitated by the presence of 
water vapor. On the whole, owing to the 
small amount of water vapor in,the air, 
the experiments seem to point to the con- 
clusion that the lines of this group are 
due, for the most part, to the nitrogen of 
the air and its oxides. 
> 

Suspension Railway at Loschwitz, 

Saxony. 

The new railway at Loschwitz was opened 
to traffic on May 6, 1901, and is said to be 
the first mountain railway of its kind for 
the conveyance of passengers in the world. 
It runs from Losehwitz, a village on the 
banks of the River Elbe about five miles 
from Dresden, to the top of the Rochwitz 
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heights, which command a most beautiful 
view of the Saxon capital. The railway 
is 250 metres (820 feet) long, with a 
gradient of 32 per cent, and is constructed 
according to the “Langen” system. Thir- 
ty-three iron piers of different height, 
weighing about 300 tons, the highest being 
15 metres (49.2 feet), carry the rails on 
which the cars are hung. 

Each car holds 50 passengers, and 
weighs, when occupied, 12.8 tons. Their 
shape and construction differ entirely 
from all other railway cars, and even 
from those used by the Barmen-Eberfeld 
suspension railway. A steel cable 44 milli- 
metres (1.7 inches) in diameter connects 
the two trains and locks them firmly to- 
gether. It is operated by two powerful 
machines of 80 horse-power each, stationed 
at the top terminus of the road. The cable 
has a strength of flexure of 95,000 kilo- 
grammes (209,437 pounds). Particular at- 
tention and care have been given to devices 
to insure the safety of the passengers and 
to regulate the running of the cars. A 
most ingenious signal system—with visible 
and audible signals—serves to regulate 
the arrival and departure of the trains, 
and is operated from both the lower and 
upper stations. Each car is provided witl. 
a danger-signal apparatus, consisting of an 
alarm and a telephone, which enables the 
conductor to communicate from any point 
of the road with the engine house. The 
car is provided with three brakes—system 
Bucher-Diirer—two of which work auto- 
matically at the least slackening of the 
tension of the cable and stop the car. 
The third brake can be operated by 
hand from the platform of the car. 
From a hand attached to the disk upon 
which the cable is rolled, the engineer 
can always determine the exact position 
of the cars on the road, and an automatic 
bell warns him if the train is running too 
fast. 

The greatest safety consists in an auto- 
matic brake, both at the lower and the top 
station, which is put into action by the 
arriving car and stops it, no matter how 
careless the engineer may be. 

The fare is 20 pfennigs (4.76 cents) 
up and 10 pfennigs (2.38 cents) down; 
return ticket, 25 pfennigs (5.95 cents). 
Reduced rates are allowed institutions, 
societies, school children, laborers, etc. The 
journey takes three minutes, and 15,500 
passengers can be carried each way per 
day, or a total of 31,000. 

The ironwork and cars were supplied 
and the construction superintended by the 
Maschinenbauactiengesellschaft, Nurem- 
berg, Bavaria, and the road is the property 
of the “Elektra” Aktiengesellschaft, Dres- 
den. 

The accompanying photograph gives a 
clear illustration of the new suspension 
railway. The ELecrricat Review is in- 
debted to Consul-General Cole, of Dresden, 
for the above facts. 
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HE Parliamentary session just draw- 
ing to a close has been an excep- 
tionally busy one in the matter of 

private bills for electrical purposes and 
has well fulfilled the prophesy so often 
made of the future extensive application 
of electrical energy in the British Isles for 
all purposes. Standing out most promi- 
nently amidst this plethora of Parlia- 
mentary procedure have been the electric 
power schemes mentioned last month, and 
the influential support which has been ac- 
corded to these by prominent manufact- 
uring and engineering firms has conclu- 
sively shown that a supply of electricity 
on such a principle has been practically 
asked for by the locals in every case. Only, 
therefore, in connection with two com- 
peting schemes over the same area has it 
been found necessary to refuse sanction to 
any of them, and even now, so far as 
the schemes have progressed, only one has 
The following list, there- 
fore, giving the names and approximate 
capitals of the various promotions that 
this year should prove of interest: 

Yorkshire Electric Power Syndicate, $6,- 
500,000. 

Caledonian Electric Power Company, $5,- 
000,000. 

Cleveland & Durham County Electric Pow- 
er Company, $5,000,000. 

Derbyshire & Nottinghamshire Electric 
Power Company, $11,000,000. 

Shannon (Ireland) Water and Electric 
Power Company, $1,800,000. 

South Yorkshire Electric Power Com- 
pany, $10,000,000. 

Clyde Valley Electrical Power Company, 
$4,500,000. 

As yet the Caledonian bill is the only 
one to be refused, owing to the greater ad- 
vantages offered by the Clyde Company 
over the same area, and it is extremely 
probable, now that both the Yorkshire 
schemes have joined hands, that all the 
others will ultimately receive royal assent. 

An interesting case, apropos of the ex- 
tent of the jurisdiction which a municipal 
body has over its own roads, was recently 
decided. The Richmond (Surrey) Cor- 
poration being requested by the Postmas- 
ter-General to give permission for the lay- 
ing of a telegraph cable in one of its 
streets, only did so on the understanding 
that the Postmaster-General should alter 
the position of his telegraph line at his own 
expense whenever the corporation found it 
necessary to exercise its powers in connec- 
tion with the gas and water pipes, tram- 
ways, etc. The Postmaster-General, ob- 
jecting to being saddled with this expense, 


been refused. 
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contested the matter in the courts and se- 
cured a verdict. Hence, if at any time the 
Richmond municipal people wish to widen 
their streets or in any other way desire 
the position of the telegraph wire altered, 
they must do so at their own expense. 

During the month of May no less than 
26 applications were made for powers to 
construct tramways, ete., under the Light 
Railways Act. Of this number 17 were 
for electric lines having an aggregate 
length of nearly 250 miles. 

The Admiralty authorities, at this be- 
lated period, have decided to erect electric 
cranes in the Portsmouth dockyards. 

Two matters of interest touching upon 
physical science are worthy of record. 
The first is a lecture by Dr. R. I. Glaze- 
brook, director of the National Physical 
Laboratory, given before the Royal In- 
stitution, detailing the aims of the depart- 
ment of which he has charge. Although 
the scheme of a physical laboratory sub- 
sidized by Parliament has been agitated 
and discussed almost without cessation in 
the technical press for some years, no 
actual work has yet been commenced. 
When it does, a managing committee will 
be at the head of affairs. There would, 
however, appear to be an undercurrent of 
dissatisfaction with the amount set aside 
by the government for the establishment 
and maintenance of the laboratory, viz., 
£14,000 and £4,000, respectively; in fact, 
in Dr. Glazebrook’s own words, “there is 
a danger of starvation.” While dealing 
with the question of cost he drew an an- 
alogy between the figures and £60,000 for 
building and £9,000 a year for mainte- 
nance granted by the United States Sen- 
ate for a similar purpose. However, once 
it is shown that the National Physical 
Laboratory can be worked on a satisfac- 
tory industrial basis, surely no fear need 
be entertained as to sufficient funds for its 
adequate maintenance and the develop- 
ment of its scope. Although the aims of 
such an institution are perfectly obvious 
Dr. Glazebrook made several valuable sug- 
gestions as to investigation in directions 
unthought of by many which should give 
most valuable results, and once his staff, 
which is now being organized, gets ser- 
iously to work at Bushey Park, Richmond, 
its permanent home, the project will not 
be allowed to languish on account of in- 
sufficient support. At any rate, this would 
appear to be the general opinion. 

The second matter in this connection 
is the report of the Astronomer Royal, 
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which deals incidentally with the work 
carried out during 1900 in the magnetic 
pavilion at Greenwich Observatory. In 
this he mentions the fact that on no day 
has great disturbance from outside in- 
fluences been noticed, and only eight days 
of lesser disturbance, half the number re- 
corded during the previous year. A care- 
ful investigation has been made into the 
effects of electric railways and tramways 
on magnetic records, and the opinion of 
the authorities is that if other tramway 
companies, etc., in the neighborhood fol- 
low the example of the London County 
Council and adopt a well-insulated return, 
little disturbance need be looked for. The 
report further states that the type of cop- 
per dampers which have been in use on 
the observatory magnets for 60 years have 
recently been installed at the French ob- 
servatory at St. Maur, where they reduced 
the oscillations due to the electric tram- 
ways to one-tenth, a figure which has been 
verified at Greenwich by the removal of the 
dampers. The employment of copper with 
higher conductivity, it is hoped, will fur- 
ther diminish this disturbance. 

Ere these lines are published, the Ger- 
man visit of the Institution of Electrical 
Engineers will have terminated. The 
party leaves London on June 22, visiting 
Hanover, Berlin, Dresden, Nuremberg, 
Frankfort and Cologne, reaching London 
again on July 6. Those who carry out the 
entire programme of visits, trips, dinners, 
etc., will have achieved no mean perform- 
ance from a physical point of view, but 
the arrangements are of such an elastic 
nature that any one can practically go 
wherever he pleases, and the beneficial re- 
sults will, no doubt, as usual, be apparent 
during next winter’s sessional gatherings. 
Amidst all the rush and hurry of pre- 
paring for this visit the Council has found 
time to issue a circular to the members 
suggesting the formation of an electrical 
museum of objects or apparatus not now 
in commercial use, possessing interest in 
connection with electrical science and its 
applications. Until the Institution is in a 
position to provide a home for such ob- 
jects as may be offered by the members, 
these will be exhibited at the South Ken- 
sington Museum. The object of the pro- 
posal is to prevent the irretrievable loss 
to the profession of many objects of his- 
torical interest that are still in existence. 

The first of the Glasgow conventions of 
interest to electricians is that of the 
Municipal Electrical Association, a body 
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which, as its name implies, is composed 
solely of electrical engineers in the em- 
ploy of municipal bodies. Mr. W. A. 
Chamen, the Glasgow borough electrical 
engineer, is the president this year and 
many valuable papers will be read, fol- 
lowed, of course, by the inevitable trips, 
luncheons, etc. An instructive paper 
should be that by Mr. J. H. Rider, chief 
electrical engineer to the London County 
Council, on “Uninsulated Returns in a 
Tramway System,” and, judging by the 
position this body has taken in this mat- 
ter through its engineer, it is hardly likely 
that Mr. Rider will advocate the use of 
uninsulated returns. Municipal engineers 
having been troubled not a little of late 
owing to the falling of overhead telephone 
lines on to their trolley wires, it is not 
surprising to see by the programme that 
the question of considering the advisa- 
bility of formulating a set of rules for the 
use of the police in cases of emergency 
arising out of the breakage of overhead 
trolley wires is to receive special atten- 
tion at the hands of the association’s 
council. 

No less than 18 accidents of a more 
or less serious character recently occurred 
in one day upon the Glasgow electric 
tramways, and this, unfortunately, just 
after the last length of horse line had been 
converted. Most of them appear to have 
been due to the persons’ own carelessness, 
and, in some instances, to the drivers’. 
Glasgow is, I believe, at present the only 
city in the United Kingdom that has not a 
horse car running, although Liverpool is 
not far behind. The receipts, too, have 
justified the change, for since 1896, when 
the corporation acquired the system, these 
have been steadily increasing. Thus, at 
the end of May, 1896, the first year of 
municipal working, the revenue amounted 
to £328,827 8s. 8d., and at the end of 
May this year £484,871 6s. 11d., and, as 
the complete system has only just been 
equipped, this latter sum is by no means a 
maximum. Another leading city which 
will be ultimately served by an extensive 
electric system is Manchester, which has 
just commenced to operate a few sections 
electrically. The lines have only just been 
acquired by the corporation, which is, how- 
ever, pushing on with the electrical equip- 
ment of them with great haste. 

The daily newspapers have, after all, 
not been far wrong in their surmises as 
to Mr. C. T. Yerkes’s connection with our 
much-abused underground steam railway 
in London. At a special meeting of the 
proprietors of the Metropolitan District 
Railway Company, convened a week or so 
ago, at which Mr. Yerkes was present, it 
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was evident from the chairman’s speech 
that outside financiers have secured a 
controlling percentage of the company’s 
share capital. In fact, the chairman 
actually said “they are masters of the 
situation.” An agreement which had been 
prepared and which was eventually sanc- 
tioned by the meeting was to the effect that 
those outside financiers shall build a gen- 
erating station for which purpose the Met- 
ropolitan District Traction Company, 
Ltd., is to be formed. This station is to 
be leased to the Metropolitan District Rail- 
way Company, and then will follow the 
conversion of the line, which is to be ef- 
fected without hindrance to traffic. The 
chairman further pointed out that where- 
as at present 52 per cent of the receipts 
went in working expenses, if this agree- 
ment was properly carried out, these work- 
ing expenses would average between 35 
per cent to 40 per cent. ‘The new trac- 
tion company is to take £500,000 worth 
of Metropolitan ordinary stock at 25 per 
cent and £166,000 four per cent deben- 
tures at par. 

At the close of the Glasgow show, an 
electrical exhibition will be held at the 
Royal Aquarium, London, and up to now 
appearances point to a successful affair. 

The fitting up of wireless telegraphic 
apparatus on board the Atlantic liner 
Lucania has been heralded as an event of 
great importance by the daily papers. It 
is notable, however, that Major Flood 
Page, the managing director of the Mar- 
coni company, was on board the steamer 
during the trials. The Elder Dempster 
line have already fitted several of their 
ships, and the success of the system in these 
two instances is only a realization of what 
was anticipated by those who have thor- 
oughly studied the principle of wireless 
communication. 

Amplifying my somewhat scanty ref- 
erence to the Glasgow show last month, 
a few particulars of some of the leading 
exhibits, the results of a visit, will be in- 
teresting. Further exhibits will be dealt 
with in subsequent letters. The largest 
exhibit probably is that of Messrs. Mather 
& Platt, who have on view the largest 
dynamo in the exhibition, the construc- 
tion of the field magnets of which allow 
of the magnet poles being removed with- 
out disturbing either the armature or yoke 
ring. The Westinghouse Company have 
a special pavilion all to themselves, the 
power for their working exhibits being sup- 
plied by a gas driven set, the Westing- 
house gas engine obtaining its supply from 
the corporation mains. The Electrical 
Construction Company’s show of motors 
and dynamos is a fine one. Their “Staf- 
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fordshire” motor is new, and the one on 
view gives 15 horse-power at 440 volts and 
950 revolutions per minute. They have 
yokes of circular design, the bottom half 
being cast solid with the bed plate. Thus 
perfectly symmetrical magnetic distribu- 
tion is given. Messrs. D. Stewart & Com- 
pany show the massive engines supplied by 
them for the Glasgow Corporation tram- 
way power-house, and four similar engines 
have been exported to Australia for work 
in the Kalgoorlie gold mines, while their 
slow-speed, horizontal engine for electric 
lighting has been sent to Barcelona, 
Kingston (Jamaica), and Brazil. The 
General Electrical Company, too, have a 
most complete and varied representation 
of goods, which are no doubt familiar to 
Americans. The British Schuckert Com- 
pany also have a special pavilion in which 
their wares are displayed. Amongst the 
automobile manufacturers one notices the 
Electrical Power Storage Company’s vic- 
toria, which compares well with contem- 
poraries. This little storage battery car 
only weighs 2,200 pounds, and has a 
capability of 22 miles on a single charge. 
This company appears to be the first of the 
leading accumulator manufacturers to at- 
tempt an adaptation of batteries to road 
locomotion. At the Automobile Show in 
May, and at the official trials of electrical 
vehicles last November this fact was re- 
marked, although at Paris the Electrical 
Power Storage Company had a dog cart 
with rein steering which lacked attractive- 
ness. 


June 19. A. W. 
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Foreign Underground Railways. 
Statistics show that the traffic on the 
electric underground railroads of London 
and Paris is about the same. The total 
number of passengers carried by the Lon- 
don road between July 30 and December 
31, 1900, was 14,458,405, while the Paris 
road, during the same period, carried 15,- 
890,526. The receipts of the London line 
were greater than those of the Paris road, 
but the expense of constructing the former 
was twice as great as the latter. The cost 
per mile in London is given as $2,806,000, 

while that in Paris is only $1,403,000. 


=> 

Exposition Power Consumption. 

M. Picou, who was engineer-in-chief for 
the electrical supply service at the Paris 
Exposition, in a paper recently read be- 
fore the Société Internationale de Elec- 
triciens, gave some figures as to the out- 
put and power consumption of the exposi- 
tion plant. The entire term of the elec- 
tricity service was 2,756 hours, during 
which public lighting was supplied for 
909 hours, and the average number of 
hours running of the generators was 
713.5. The total connections to the mains 
represented 11,265 kilowatts—about 20,- 
000 horse-power. The mean daily output 
of the generators was 25,336 kilowatt- 
hours. 
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NOTES ON. THE CONSTRUCTION AND 
PROTECTION OF AERIAL TRANSMIS- 
SION AND DISTRIBUTION SYSTEMS—II. 





BY K. B. THORNTON. 





Guying—All lines require lateral sup- 
port in the shape of braces or guys to with- 
stand wind stresses, the poles themselves 
when loaded with wires being unable to 
withstand same. 

In the country, poles can be side braced 
with short wooden poles or guyed with 
anchor rods, but in cities this is impossible, 
and guy wires have to be used. 

Galvanized iron or stranded steel is used 
for guy work, the stranded steel being pref- 
erable, as it is much more flexible and its 
weight length for length considerably less. 

On long, heavy lines poles, in addition 
to being side-guyed, should be guyed with 
crossed head-guys, every four or five 
stretches to prevent the line running back 
or the poles breaking should any single 
pole in the line break or a stretch be cut 
or broken down. 

Where there are several cross-arms on a 
pole, the “Y” guy is most useful, and at 
points where circuits dead-end on one side 
of the cross-arm “Y” guys should also be 
used to prevent the arms being twisted out 
of line. 

The practice of guying to trees and 
buildings should be avoided in all cases, 
for, aside from making poor anchors for 
guys, they are subject to removal at a 
minute’s notice from the proprietor and 
the company owning them is also liable 
for damages. 

Lightning Protection—The protection 
of aerial lines from the effects of lightning 
storms is a matter which has received con- 
siderable attention from all central sta- 
tion engineers operating overhead systems. 

With the advent of high-tension trans- 
mission lines the difficulty of effectively 
protecting same has been greatly in- 
creased. 

Overhead systems may be affected in the 
three following ways: 

1. By direct strokes. 

2. By induced discharges. 

3. By electrostatic induction. 

Fortunately for electric installations, 
direct strokes do not frequently occur, for 
probably no arrester would be of much 
service in preventing such a discharge 
from doing considerable damage. 

Induced discharges following a light- 
ning flash and static charges, due to sur- 
rounding atmosphere being charged, are 
the conditions which have to be specially 
provided against. 

Owing to the high frequency of light- 
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ning discharges any inductance on the 
line offers an enormous impedence to a dis- 
charge, which fact accounts for the punc- 
turing of transformer coils, the discharge 
taking the shortest and most direct path 
to ground. 

Arresters are non-inductive resistances, 
usually air-gaps, one side being connected 
to the line and the other to the earth, the 
resistance of these gaps being low enough 
for the lightning to choose same for a 
path to ground rather than through some 
of the apparatus connected to the lines. 

The length of the gap is governed by 
the working voltage of the line, the general 
practice of the day being to make it as 
small as possible without the ordinary cur- 
rent jumping across. However, this has 
the disadvantage that arresters are apt to 
be too sensitive and cause trouble due to 
dust, cobwebs and dirt accumulating, or 
the fusing over of the spark-gaps due to 
repeated discharges, thereby causing a 
short-circuit on the line or a heavy ground 
as the dynamo current follows the light- 
ning discharge across the gap. 

A lightning arrester, in addition to 
affording a short path to ground, must also 
perform the duty of an arc-breaking cir- 
cuit-breaker to immediately interrupt the 
flow of the line current to ground and ex- 
tinguish the are which is formed. 

Owing to the fact that any inductance in 
the line offers considerable resistance to the 
passage of a lightning discharge, choke 
coils are sometimes introduced in series 
with the line, between the arrester and 
the central station, the combination of 
arresters and choke coils forming a very 
reliable means of protecting the apparatus 
in the station. 

It is not a general practice to install 
a choke coil in conjunction with every ar- 
rester placed on the line, owing to the high 
cost which would be involved ; however, it 
is a good scheme to place such a combina- 
tion to protect any large and expensive 
apparatus connected with the circuits. 

These choke coils are usually constructed 
of flat copper strip wound on a non-con- 
ducting core, the layers being insulated 
with mica or some other insulator. 

Any self-induction in the way of coils 
or turns in the ground wire of an arrester 
must be avoided and when they are being 
put up, the linemen should be watched, as 
it is a favorite trick to take up any slack 
in a wire by making a little coil ; any such 
coils would be nothing more or less than 
choke coils, which would completely offset 
the value of the arrester, rendering it 
virtually useless. 

The ground wire is a most important 
feature in the installation of a lightning 
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arrester and there is no doubt that many 
failures of arresters to protect lines are 
due to poor ground connections. 

To effectively protect a circuit, arresters 
should be placed at the end of all lines and 
at points where they branch off in different 
directions, and they should be inspected 
and cleaned from time to time. 

Despite the many .devices used on the 
various types of arresters to extinguish 
the arc formed, the line current is occa- 
sionally not broken, thereby causing a 
short-circuit or dead ground. To avoid 
this fuses are sometimes placed on the 
ground wire of single-pole arresters and in 
both leads of double-pole arresters; this, 
however, makes it specially necessary that 
an inspection be made after every storm 
so that should any fuse be blown it can be 
replaced before the next storm. 

Barb Wire—Owing to the somewhat un- 
certain action on lightning arresters, barb 
wire has been used on transmission lines 
as a protection against lightning, and the 
results obtained have clearly demonstrated 
that it is a most satisfactory means of pro- 
tection. 

Barb wire is usually strung on pins on 
top of the poles and also at the ends of top 
cross-arms. In some places a special two- 
pin cross-arm has been used above the line 
wires, to carry the barb wires, and in other 
places a single line of barb wire is strung 
on top of the pole. 

Experience has shown that it is advis- 
able to fasten the barb wire to glass insu- 
lators on pins rather than to staple it to 
the pole owing to the superior mechanical 
support, the insulator, of course, not being 
used for insulating purposes. 

Some engineers consider that the trou- 
ble caused by using barb wire offsets its 
value as a protective device; and for that 
reason its use has been abandoned in one 
or two instances. 

A description of the methods adopted 
to protect the Chambly 12,000-volt trans- 
mission lines from lightning may be of 
interest, as the results obtained on the two 
lines have been eminently satisfactory. 

Two duplicate lines are run from Cham- 
bly to Montreal, the total distance being 
about 17 miles for each line, of which 1414 
miles are aerial and two and one-half miles 
underground cables. The underground 
cable is divided up in three sections, the 
first section being about a mile and a half 
from the power-house, the second about 
15 miles from the power-house and the 
third at the Montreal end. 

The country through which the lines 
pass is very flat and marshy toward the 
Montreal end. Three lines of barb wire 
on glass insulators are run on each pole 
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line, as shown in Fig. 4, two lines being 
run on the ends of the top cross-arm about 
15 inches from the line wire and the third 
on a pin on top of the pole. 

The barb wire is composed of two twist- 
ed No. 12 B. W. G. galvanized iron wires 
with one four-point barb every five inches, 
and is connected at each pole by means of 
a soldered joint to the ground wire. This 
ground wire is stapled down the face of the 
pole and is twisted several times round the 
butt, after running through an iron pipe 
about eight feet long, which projects above 
the level of the ground, preventing the 
wire from being cut or broken, as well as 
affording an additional ground. The 
ground wire and pipe were stapled on the 
pole when the poles were being erected. 

As the poles on the transmission lines 
are set 90 feet apart the barb wire lines 
are grounded about 58 times per mile; 
this frequent grounding being one of the 
most important points in the protection. 

It was the intention before putting the 
lines into use to place lightning arresters 
in addition to the barb wire, but as they 
were not available in time the lines were 
put into operation without them. 

Our experience with the first series of 
storms showed that well-grounded barb 
wire was a very effective protection, and 
the lines were therefore operated under 
these conditions for one entire summer. 

Recently arresters of the air gap type 
have been installed at the power-house at 
Richelieu as additional protection. 

During one particularly severe storm 
the local distribution lines in Montreal 
and Chambly, which were not protected 
by barb wire, were considerably affected, 
while no effects were felt on the transmis- 
sion lines at all, although trees were struck 
in its immediate neighborhood. 

It was at first thought that the barb wire 
would rust and break down very quickly, 
but after two years’ operation an inspec- 
tion shows that it is in a very good condi- 
tion, and as yet there has never been a sin- 
gle case of it breaking. 


a ee 
Wireless Telegraphy in Ireland. 


The British Admiralty continues to 
show its confidence in wireless telegraphy 
by the erection of new stations. Roches 
Point, on the eastern side of the entrance 
to Cork Harbor, has been selected as a suit- 
able location and the work of installing 
the instruments has already been begun. 
When completed this station will be the 
most important on the Irish coast. It is 
believed that Queenstown will be the next 
site selected for the installation of a wire- 
less telegraphy plant by the government. 
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Smoke-Consuming Furnaces for 
Germany. 


In connection with the much-mooted 
coal question, I have already, in reports 
to the department,* called attention to 
the fact that the time seemed to be ripe 
in Germany for the introduction of smoke- 
consuming furnaces, which, as is well 
known, are great fuel savers, writes Con- 
sul-General Guenther, from Frankfort. 
The high price of coal has made the Ger- 
man manufacturers disposed to listen with 
favor to proposals to replace their old- 
style furnaces by apparatus in which low- 
grade coal and coal dust can be burned, 
and which, through almost complete com- 
bustion, are smoke consumers. 

A German imperial commission has been 
making experiments in the- consumption 
of coal dust in furnaces, and a recent re- 
special mention of the 
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Fie. 4.—BARB WIRE LIGHTNING PROTECTION. 


“Schwarzkopff” apparatus. The Journal 
of the Society of Arts has also given a 
brief description of the same. It states that 
it is necessary in the first place to have 
a highly heated fire chamber for the igni- 
tion of the coal dust, for the higher the 
temperature the quicker and more per- 
fect will be the combustion. Contact 
with the boiler walls must be guarded 
against, as this interferes with ignition; 
the fire chamber must be lined with fire- 
proof material, as it has to be kept con- 
stantly at a certain temperature. It is 
against, as this interferes with ignition; 
not an inconvenience, but rather a special 
advantage in coal-dust firing, because it 
insures perfect combustion, a high tem- 
perature of the gases at the start, and pro- 
tection against the formation of “needle” 
flames. Also, after firing has ceased—for 
the night, for instance—the heat stored in 
the fireproof walls maintains steam press- 
ure longer and steam is more quickly 
raised in the morning. 

The managers of state institutions have 
been instructed to do all they can to pre» 
vent or to consume the smoke from their 
fires, and, if necessary, to have smoke- 
consuming appliances constructed. Munic- 
ipal authorities have been asked to do the 
same. It would seem a propitious time for 





*See special consular reports, foreign markets for 
American coal. 
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American builders of smoke-consuming de- 
vices to appear on the field. I think it can 
easily be demonstrated that at least some 
American devices successfully prevent the 
formation of smoke and make it possible 
to use low grades of coal, screenings and 
dust, so that the cost of the plant is cov- 
ered by the saving in the cost of fuel in 
two years. It seems to me advisable for 
our manufacturers of smoke-consuming 
furnaces to have experts investigate con- 
ditions here. I am convinced that a large 
and lucrative business can be established. 
_celiaiee 
The Decadent Exposition. 


[From Power.] 


The industrial exposition used to be 
an event of importance. In the abstract 
it is the bringing together by the na- 
tions of their best products to compete 
in friendly rivalry for the favorable notice 
of the visitor, and for an award adjudged 
by men who have attained to eminence in 
their several departments of art and in- 
dustry and who are above suspicion of 
partiality. 

In the concrete a set of managers get 
up a gigantic attraction, sell space to in- 
ventors and manufacturers to exhibit 
their wares, charge the public for coming 
in to see them and peddle out every con- 
ceivable right or concession about the place 
which will bring coin to their coffers. The 
result is not a representative showing of 
the products of the country or of the 
world, compared from time to time, tested 
when possible and fairly judged, but a 
heterogeneous collection, every member of 
which is usually “awarded” the right to 
buy a medal for himself or a manufacturer 
who has paid the projectors of the enter- 
prise for the right to furnish them. They 
are coming thick and fast. One is no 
sooner finished than another opens. There 
has come to be a regular set of “attrac- 
tions,” some of real merit, others very 
much on the fake order, which follow them 
around and live upon them. The indus- 
trial exposition is fast becoming an over- 
grown country fair, a catch-penny specta- 
cle without dignity or value as a record 
of human progress. What is needed to 
restore it to its real dignitv and useful- 
ness is to give it a needed rest. Let suffi- 
cient time elapse for some progress to 
show between them. Wait for a really im- 
portant occasion and then make the exposi- 
tion a feature of its celebration, not the 
occasion an excuse for an exposition. Let 
it be gotten up under public auspices, as 
a public event, not by private speculators 
as a money-making proposition. Fill the 
spaces with the representative products 
and apparatus of the world, in process of 
operation ; let somebody who knows enough 
and is bold enough determine which is the 
most worthy in the various departments 
and crown it so that the grand prize or 
the gold medal shall mean something. 
This would put several professional pro- 
jectors and a quantity of peddlers and 
showmen out of a job, but it would make 
an exposition mean something. 








Albert Ladd Colby. 

Mr. Albert Ladd Colby, recently ap- 
pointed a member of the visiting com- 
mittee of the National Bureau of Stand- 
ards, was born in New York city in 1860. 
He was the only son of the late John Ladd 
Colby, M. D., who at the time of his 
death, in 1885, was one of the most re- 
spected practicing physicians in New 
York, being consulting physician for sev- 
eral of the public charities of the city. 

Mr. Colby graduated from the School 
of Mines of Columbia University, in 
chemistry and metallurgy, in 1881. After 
pursuing post-graduate studies he was ap- 
pointed, in 1883, instructor in analytical 
chemistry and chemical philosophy at the 
Lehigh University, South Bethlehem, Pa. 
In 1886 he resigned this instructor- 
ship to accept the position of chief 
chemist to the Bethlehem Steel Com- 
pany, of South Bethlehem, Pa. While 
engaged as such he originated many 
rapid and accurate methods, including the 
designing of special forms of apparatus 
for the analysis of iron and steel. In 1893 
he was made metallurgical engineer to the 
company, a position which he still holds. 

Last year he was appointed one of the 
United States jurors to the Paris Exposi- 
tion, and was also selected by the Associa- 
tion of American Steel Manufacturers as 
their official representative at that exposi- 
tion. He was one of the official delegates 
from the United States to the Interna- 
tional Congress on Methods of Testing 
Materials of Construction, and one of the 
delegates of the American Chemical So- 
ciety to the Fourth Congress on Applied 
Chemistry, held in Paris last September. 

As secretary of the Association of 
American Steel Manufacturers he has 
taken a very active part in the standard- 
ization of various technical matters con- 
nected with the manufacture and sale of 
steel, for which objects this steel associa- 
tion was formed in 1895, and includes in 
its membership of 38 practically all of the 
large steel and iron companies in Amer- 
ica. Among these technical matters may 
be mentioned the adoption of the weight 
of a cubic inch of steel, 0.2833 pounds ; the 
adoption of uniform tables of allowances 
for overweight in sheared plates, whether 
ordered by gauge or weight; the adoption 
of the standard two-inch test-bar and the 
standard eight-inch test-bar for the de- 
termination of the tensile strength of steel 
and iron; the adoption of standard sec- 
tions for structural material, such as I 
beams, T’s, angles, Z’s, etc. 

As a member of the American Branch 
of Committee No. 1, of the American 
section of the International Associa- 
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tion for Testing Materials, he has taken 
a very active part in the framing of 
the 10 specifications for iron and steel, 
which have just been adopted as stand- 
ards at the fourth annual meeting of the 
American sections of the International 
Association for Testing Materials, held at 
Niagara Falls on June 29. These 10 
standard American specifications cover the 
following important materials: Steel 
castings, steel axles, steel forgings, steel 
tires, steel rails, steel splice bars, struc- 
tural steel for buildings, structural steel 
for bridges and ships, open-hearth boiler 
plant and rivet steel and wrought iron. 
This Committee No. 1 is made up of 34 
members, one-half representatives of steel 
manufacturers, and the other half repre- 
sentatives of the consumers and engineers. 

Mr. Colby presented at the Paris Con- 

















Mr. ALseRT LADD COLBy. 

gress on Testing Materials a review of 
these proposed standard specifications, to- 
gether with an exhaustive résumé of the 
American methods now in use for the 
chemical and physical testing of. steel. 
‘This paper has been printed in French and 
German, as well as English, and gave rise 
to as much discussion as any other paper 
presented to the congress. 

Mr. Colby is an occasional contributor 
to the proceedings of American and for- 
eign technical societies, and ‘to the pages 
of the technical press. He has also fre- 
quently been called upon as expert in pat- 
ent cases involving metallurgical matters 
connected with iron and steel. 

He is a member of the Iron and Steel 
Institute (England), the American So- 
ciety of Mechanical Engineers, the Ameri- 
can Institute of Mining Engineers, the 
American Chemical Society, the Society of 
Chemical Industry, the American Foun- 
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drymen’s Association and the Interna- 
tional Association of Testing Materials. 

It is perhaps safe to say that the Bethle- 
hem Steel Company, with which he is 
connected as metallurgical engineer, gives 
more attention than any other steel com- 
pany in America to the scientific study of 
matters connected with the testing and 
heat treatment of steel, involving the use 
of many forms of scientific apparatus. 
His practical experience in this connec- 
tion has, therefore, put him in a position 
to make him of special value to the Na- 
tional Standardizing Bureau, in indicating 
to them the best manner in which they 
can serve the large and important indus- 
try with which he is connected. 
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Views, News 


and Interviews 


Mr. Rudyard Kipling may find trolley 
cars “on the road to Mandalay” when he 
takes his next trip to the capital of Bur- 
mah. The Burmah Electric Work Syndi- 
cate, Limited, proposes to establish an elec- 
tric traction system with 20 miles of track. 
Later on it is the purpose of the company 
to increase the number of miles to 40. 
Mandalay, the city in which the syndicate 
has its headquarters, is a city of 200,000 
people and its commercial strength is very 
good. 











PopocatepetI—that extinct Mexican vol- 
cano whose chief title to fame has been 
earned in the spelling bee and which has 
stood as a stumbling block for pronuncia- 
tion for many years—is for sale for elec- 
trical development. The mountain is one 
of the most beautiful, regular and lofty in 
the world, being 17,000 feet high, and its 
summit is covered with eternal snows. It 
is situated within easy transmission dis- 
tance of no less than five cities, among 
them the city of Mexico, which is about 40 
miles distant. It is stated upon good 
authority that the melting snows furnish 
a constant and considerable source of 
power in the shape of waterfalls. The 
lower slopes of the mountain are clothed 
with primeval forests of pines and it is 
understood that a company is in process 


of formation to develop the natural re- 
sources of the mountain, utilizing the 
power of the mountain brooks for elec- 
trical transmission purposes. As coal sells 
for $20 a ton in the city of Mexico 
it seems that the enterprise has every pros- 
pect of success. It is greatly to be hoped 
that among other things that the enter- 
prising promoters will accomplish will be 
to change the name of the mountain to one 
less formidable for English-speaking 
tongues. 
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Electrical 
Patents 


The General Electric Company controls 
an exceedingly simple and ingenious de- 
vice for holding the inner globe of an arc 
lamp, the device also serving as a carbon- 
holder. In the construction shown in the 
patent the side rods of the lamp are con- 
nected by a yoke having a central boss or 
hub which is provided with a vertical 
opening. In this opening is mounted the 
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holder consisting of a hollow stem or 
shank having a collar at its upper end, 
which collar is provided with a seat that 
received the lower end of the globe. The 
stem is secured in the opening of the yoke 
by means of a screw cap that also closes 
the lower end of the opening through the 
holder. A socket is thereby formed in 
which the lower carbon is seated. The 
lower edge of the above-mentioned collar 
of the holder has inclined faces and a 
sleeve rotatably mounted upon the collar 
has inturned fingers that engage these 
faces. The upper end of the sleeve is pro- 
vided with inturned lugs that engage over 
the shoulder upon the lower end of the 
globe. A packing ring of asbestos is locat- 
ed between the globe and the collar, thus 
serving to make a tight joint and lessening 
the danger of breaking. By rotating the 
sleeve it will thus be seen that the globe 
may be loosened for the purpose of re- 
moving or tightened and locked in place. 

The General Electric Company has ob- 
tained a reissue on a patent for an are 
lamp devised by Mr. Edward W. Rice, Jr., 
of Schenectady, N. Y., the object being to 
provide an alternating-current lamp which 
will burn with a comparatively steady are 
under currents of low frequency, and 
through the instrumentality of a single 
are regulating electrode. The invention 
is capable of use in connection with any 
polyphase current, and consists in pro- 
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viding independent stationary electrodes, 
each of which is connected with one of 
the leads from the circuit. An adjustable 
electrode is arranged in coacting relation 
with all of the stationary electrodes, and is 
connected with the common return wire, 
or, in case two independent quarter-phase 
circuits are employed, this adjustable car- 
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bon may have a common connection with 
two of the leads or may be fed by a trans- 
former. The regulating mechanism for 
the carbon is of the ordinary construction. 

A novel idea in electric switches has 
been patented by Allan Cowperthwait and 
Nils O. Lindstrom, the object being to pro- 
vide a construction of contacts which will 
insure a good and large surface and will be 
firmly held in place. They provide a base 
and secure thereto a pair of bell crank 
levers, the long arms of which are substan- 
tially parallel and carry at their outer ends 
pivoted stirrups having seats in which are 
mounted carbon blocks, said blocks thus 
being located against one another, but cap- 
able of being spread apart so that the 
usual knife or switchblade may be in- 
serted between them. The short ends of 
the levers are located adjacent to each 
other and a coiled spring surrounding 
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a stem that is located between the levers 
presses against said short arms and yield- 
ingly holds the carbon blocks in their co- 
acting relation. 





iad 

Engine Builders and Architects. 

At the recent meeting of the Engine 
Builders’ Association of the United States, 
at Indianapolis, some suggestions were 
made for the consideration of architects 
and engineers drawing specifications for 
the installation of steam engines. These 
were put in the form following: 

“The Engine Builders’ Association of 
the United States respectfully submit to 
you the following suggestions in connec- 
tion with specifications for the installa- 
tion of steam engines, and trust that you 
will consider them as reasonable and such 
as you can properly incorporate in your 
specifications. 

“ First. That contracts which provide 
a penalty for failure to deliver in time or 
for failure to meet guarantees ought also 
to provide equal premiums for earlier de- 
livery or better results than specified. 

“Second. That bonds should not be re- 
quired on installation contracts unless 
corresponding bonds for similar amounts 
are given to secure payment. An excep- 
tion always being made in the case of 
government, state or municipal contracts. 

“Third. That settlements, or any part 
of them, ought not to extend beyond three 
months from completion of contract, and 
that delay on the part of the owner ought 
not to delay payment beyond a reasonable 
time. 
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“Fourth. That a guarantee against de- 

fective material or workmanship should 
not be made to cover a period of more 
than one year from date of shipment. 
_ “Fifth. That purchasers of engines 
ought not to be furnished with complete 
working drawings, but simply with gen- 
eral drawings showing the assembled en- 
gine in outline, with such principal di- 
mensions as will answer for building 
foundations, the erection of engines or 
their care.” 
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The Struggle for Industrial 
Supremacy. 


The following has been received from 
Consul Mahin, of Reichenberg: 

Under the above title, Dr. Alexander 
von Peez makes a noteworthy contribu- 
tion to the Munich Allgemeine Zeitung. 
“Not China and not the Transvaal war,” 
he declares, “but the race between the 
great industrial countries—England, Ger- 
many, and the United States—forms to 
cooly calculating politicians the foremost, 
weightiest, and most enduring interest of 
the future. Slowly has England grown 
commercially, more rapidly has Germany 
risen after gaining political unity and 
establishing the protective system, but 
like a storm is the forward movement of 
the United States.” 

After reviewing the progress of England 
and Germany in commerce and manufact- 
ures, Dr. Von Peez passes to the United 
States, “rising in the New World with 
sinister rapidity,” he says: 

Its nationality has its roots in Germanic 
traits. It received, either from its Celtic 
mixture, or as a characteristic of American 
soil, its qualities of unrest, assertiveness, 
and unexpectedness in action. The Ameri- 
can has had the good luck, besides, to draw 
to himself from his two competitors a share 
of their own skill and of their own acquisi- 
tions, through emigration from Germany and 
England. From the combination of all these 
qualities has resulted the undoubted superi- 
ority of a mighty land, stretching from ocean 
to ocean, full of coal and iron and treasures 
of the soil, inhabited by a trained, numerous 
and daring people, spiritually and morally 
undistracted, and ardently devoted to their 
various pursuits. 

The three competing countries now suffer 
from obstacles which hinder their free move- 
ment. Germany has China, England the 
Transvaal, America the Philippines. From 
appearances, the United States will be the 
first to throw off its burden. After that 
country shall be free from the Philippine 
war, its industrial advance upon Europe will 
be fully manifested. 


Dr. Von Peez then considers the various 
commercial treaties and tariff systems of 
the European countries, especially noting 
their defects, and concludes that upon the 
termination of existing commercial treat- 
ies, the relations of European nations to 
the United States should be carefully 
studied, with a view to reciprocity in tariff 
duties and other international dealings. 
The United States displays a conscious- 
ness of victory, he avers. It designs to 
bring agriculture, as well as manufactur- 
ing, to the highest possible state of de- 
velopment. In marked contrast with Ger- 
many and Great Britain, which are both 
great markets for the farm products of 
other lands, the United States shuts out 
any possibility of that nature. Commer- 


cial treaties with that country have there- 
fore, in this regard, no value. What Amer- 
ica can accomplish on agricultural lines 
has been sufficiently shown since 1880. 
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The present shattered condition of 
European agriculture is mainly her work. 
Now, she contemplates war with other 
European industries, having already sent 
out an advance guard of coal, iron, steel 
and machinery. 

Equally strong in manufacturing and 
agriculture, and pushing her exports with 
great energy, the United States is now ab- 
sorbing Europe’s money. The cash bal- 
ance in her favor in the last three years 
amounted to $1,600,000,000. Through 
this, that country can exercise a very im- 
portant influence on Europe’s rate of in- 
terest. 

After enumerating a variety of manu- 
factured wares which our country is send- 
ing to different parts of the world, Dr. 
Von Peez explains: 


And with all this, the United States has 
not yet ‘unbuckled one piece of the almost 
impenetrabie armor in which she is encased, 
while demanding open doors of others every- 
where. Our opportunity comes with the 
commercial treaties. What should first be 
done in defense is to follow the example, in 
regard to tariffs and trade treaties, which the 
United States has set for us. At the Euro- 
pean seashore (England is included herein), 
a tariff should be established counter to 
that of the Union, while the European na- 
tions should arrange tariffs touching each 
other which would not materially differ from 
those now existing. But only the restoration 
of the tripartite imperial alliance would offer 
all those guarantees which are requisite in a 
matter of such great importance. It is prob- 
able that the yet powerful but much-threat- 
ened Great Britain would not remain far 
from such a union. 

What will the United States do? That is 
her affair. We only follow her exam- 
ple. Perhaps she will propose an under- 
standing. But what says Ranke? “It is 
not in the nature of predominant forces to 
restrict themselves; boundaries must be es- 
tablished for them.” A people so young, acute 
and rich in future possibilities as the citi- 
zens of the Union will find boundaries to 
their aspirations only when they see that 
attempts at further conquest will be met with 
vigorous resistance. 





=>. —__—_— 
The National Automatic Telephone 

Company’s Pan-American Exhibit. 

In its exhibit at the Pan-American Ex- 
position, situated in the Electricity Build- 
ing, the National Automatic Telephone 
Company, of Chicago, is displaying a com- 
plete and very simple system of auto- 
matic telephones and switches, showing in 
effect an exchange working without a cen- 
tral operator. The same company exhib- 
its also a party line system of a selective 
character which is stated to be of prac- 
tically unlimited capacity, thus overcom- 
ing a great objection previously existing 
to party line circuits. The line is of the 
lock-out type and connection once secured 
is held against interruption either from 
listening and talking or ringing until the 
conversation is finished. 

The switches for the central exchange 
service are operated by a step-by-step 
mechanism with a simple multiplying ar- 
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rangement which permits installations up 
to any reasonable number of stations. In 
its operation this device is exceedingly pos- 
itive and simple. It was illustrated and de- 
scribed in the ExectricaL Review for 
June 8, 1901. The exhibit at Buffalo is 
in charge of Mr. O. A. Estes. 








The Cairo-Cape Telegraph. 


The construction of the now famous 
Cairo-Cape telegraph line is keeping pace 
with the building of the railway between 
Mombasa and Victoria Nyanza. Four 
hundred and eighty miles of this part of 
the line had been completed last Decem- 
ber and 45 stations opened. Between 
Mombasa and Nairabi, a distance of 310 
miles, three wires are in use and from the 
latter point only two. Between Railhead 
and Port Florence, the terminal of the 
Victoria Nyanza section, a temporary line 
is in use, but from Port Florence to 
Eutebbe, the capital of the Uganda pro- 
tectorate, the line is completed. An inter- 
esting feature of the construction of this 
line is the use of trees instead of poles, 
experience having shown that living trees 
do not suffer from the attacks of the white 
ants like the poles. Insulators have large- 
ly been done away with by the use of 
tarred hemp cords for fastening the wires 
to the trees. 
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An Electric Pumping Plant in 
Scotland. 


An elaborate electric pumping plant has 
lately been introduced in a Scotch coal 
mine and the figures representing com- 
parative costs of the new system and sys- 
tem pumping ure very interesting. In 
the original pumps, working against a 
head of 581 feet, there were three lifts, 
a duplex pump working 160 feet, another 
duplex pump working 311 feet and a buck- 
et pump working 110 feet. These required 
seven men for attendance in working and 
consumed 14 tons of coal per day of 24 
hours. The plant ran seven days a week 
and the annual total cost of pumping, 
without allowing for maintenance, etc., 
was approximately $20,000. The new plant 
consists of a horizontal compound condens- 
ing engine driving a 130-kilowatt gener- 
ator. The pumps, of the three-throw min- 
ing type, with plungers 11 inches in 
diameter by 18 inches stroke, deliver 500 
gallons per minute against a head of 600 
feet. Three men can take care of the 
plant, which runs for only eight hours per 
day out of the twenty-four, and the coal 
consumption has been reduced to two and 
one-third tons per day. The total work- 
ing cost now amounts approximately to 
$2,400 a year. 
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Electric Sinking Pumps. 

In the development of a mine the first 
pump required is a sinking pump, to force 
out the water which collects in the shaft 
as it is sunk to the ore. 

A sinking pump occupies a _ place 
unique. It is called upon to perform work 
under entirely different conditions from 
those met by any other class of pumping 
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great advantage, as condensation losses 
greatly impair both the efficiency and the 
actual operation of steam pumps under 
such circumstances. 

The Jeanesville “Triplex” sinking 
pump, shown in the illustration, is built 
complete with a water-proof direct-current 
motor. Three single-acting plungers are 
driven by cranks 120 degrees apart, re- 
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machinery. While economy and smooth- 
ness of operation are desirable, the com- 
manding features are: Absolute reliability 
of operation; capability of pumping both 
air and water, and condensation into a 
small place with regard to accessibility of 
vital parts, and lightness of design com- 
bined with strength. 

The application of electricity to this 
work eliminates a number of objectionable 
features common with steam sinkers. The 
pumping can be effected without heating 
up the shaft, while the economy is marked 
over a steam pump. When the pump is 
stopped there is no waste of current. 
When the mine is located in districts con- 
taining power current the first cost of in- 
stallation on an electric pump is much less 
than that of a steam outfit. 

In sinking a shaft from an inside slope 
or tunnel, situated a long distance from 
the boiler, the electric sinker shows to 


sulting in a continuous stream of water 
without jar or shocks to the pipes. The 
water cylinders are cast in one piece, while 
ample proportions insure the strength and 
wearing qualities of valves, plungers, 
guides, connecting rods and crank shaft. 
An iron frame encloses the gearing, which 
runs in oi!. While the illustration shows 
a direct-current motor coupled to the 
pump, the frame is so designed as to re- 
ceive a standard polyphase motor if de- 
sired. The pump is made by the Jeanes- 
ville Ironworks Company, of Jeanesville, 
Pa. 








Professor Dewar, in a recent lecture 
before the Royal Society, reduced hydro- 
gen to a solid and announced that a tem- 
perature had been produced which was 
eight or ten degrees lower than this, or 
within nine degrees of the absolute zero. 
He is sanguine of success in the liquefac- 
tion of helium. 
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A New Telephone Desk Set. 


The telephone desk set shown in the 
accompanying illustration is intended for 
service on either long-distance or local 
lines and for work either on central energy 
or other systems, including intercommuni- 
cating installations. It is of what is called 
the “Bell type,” with a heavy cast metal 
base, the upright being of copper. Con- 
tacts are all in the base of the instrument 
and are all platinum pointed. It is 
claimed that this method insures great 
strength, so that in case the instrument 
falls to the floor it will not be injured, 
and at the same time protects the con- 
tacts from dust and dirt. All of the parts 
of the transmitter are of heavy cast brass 
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and the receiver is of the bipolar type 
with permanent adjustment and a water- 
shrunk hard rubber shell. The induction 
coil is silk wound and is mounted on a fibre 
base with nickel binding-posts. The in- 
strument, which is made with or without a 
button in the base, is manufactured by 
the Haines & Noyes Company, Incorpo- 
rated, Chicago, IIl. 


7-—_e 

An electric company, known as the 
Societe Hellenique d’Electricite, has se- 
cured franchises for the lighting of Cala- 
mata, Syra and Patras, the latter being 
the most important seaport town of Greece. 
The same company also holds a concession 
to build an electric line between Athens 
and Piraeus, a distance of five miles. The 
Thomson-Houston system has been adopt- 
ed and the greater part of the equipment 
for these enterprises will be purchased in 
the United States. 
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An Enlarged Manufacturing Plant. 

One of the most modern and _ best 
equipped electrical plants for the manu- 
facture of telegraph instruments and elec- 
trical supplies is that of the Bunnell 
Telegraphic and Electrical Company, at 
Milford, Ct. This plant, formerly owned 
by the National Electric Manufacturing 
Company, has been recently entirely re- 
modeled and installed with the latest 
modern machinery by the Bunnell Tele- 
graphic and Electrical Company, to be run 
in conjunction with its New York fac- 
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house for finished goods which are ready 
for shipment. Another, 40 by 60 feet, 
furnishes room for raw material and brass 
work. The foundry and japanning plant, 
in which all the castings are made and the 
japan finish put on the bases of the in- 
struments, are situated at the rear of the 
main factory. 

Facilities for shipment of orders and 
the handling of goods are excellent, as the 
factory lies within 300 feet of the New 
Milford freight depot on the main line of 
the New York, New Haven & Hartford 





New Factory OF THE BUNNELL TELEGRAPHIC AND ELECTRICAL COMPANY. 


tory. The factory itself is 380 feet in 
length by 50 feet in breadth, and has up- 
ward of 100 hands employed in it. 

In the main building jack shafting is 
run through its entire length. On the 
extreme end, in the west wing, is a com- 
plete plating plant for plating various 
metal finishes. In the next department 
to this is a buffing room and a forge for 
polishing machinery. In the basement, 
beneath the entire end of the east wing, 
are situated a carpenter shop and wood- 
turning plant; in this department the in- 
struments are finished and sent up to the 
assembling room. On the floor above this 
are 24 high-speed wire-covering machines, 
where all the wires for winding the mag- 
nets and other connections are covered. 
Next to this is the call-box and switch- 
board department. The building is so ar- 
ranged that most of the machinery de- 
partment is located in the west end, and 
the assembling and fitting department 
in the east end. A stock-room for fin- 
ished parts of the instruments is on the 
second floor in the centre of the factory. 
Among the additions in mechanical equip- 
ment are three new automatic screw ma- 
chines and about 30 different types of 
lathes, including turret lathes. 

The factory is entirely lighted with elec- 
tricity, which is furnished by a well- 
equipped lighting plant in the dynamo 
room. These dynamos are also used for 
testing purposes. 

The present capacity for output in this 
factory alone is from 700 to 800 instru- 
ments a day. 

In connection with the main building 
are three smaller buildings, one of which, 
50 by 75 feet, is used as a large store- 


Railroad, a track of which runs within 
a few feet of the shipping department. 

The illustration shows the front view 
of the building as it faces the railroad. 
This company also operates a factory and 
maintains salesrooms at 110 to 120 Beek- 
man street, New York. 
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Independent Telephony in Eastern 
Cities. 

At a meeting of the directors of the 
Telephone, Telegraph and Cable Company 
of America, held in New York, July 9, 
Judge James M. Thomas, of Cleveland, 
Ohio, president of the Independent Tele- 
phone Association of America, was elected 
president of the company to fill the va- 
cancy caused by the resignation of Mr. W. 
J. Latta. It is believed that an aggressive 
policy will follow Judge Thomas’s elec- 
tion. 

In the daily newspapers Judge Thomas 
is quoted as having said: “I came here 
from Cleveland to take charge of the op- 
eration and construction of an independ- 
ent telephone system in New York and 
Boston. Plans are also being laid for the 
construction of a long-distance trunk line 
between the two cities. It is the inten- 
tion of the Telephone, Telegraph and 
Cable Company to pursue an aggressive 
policy in the East, where the independent 
telephone movement has been practically 
neglected. 

“The construction of a system in New 














REPORTING ARTILLERY TARGET PRACTICE BY MILITARY TELEPHONE AT THE PEEKSKILL 
MAN@UVRES OF THE NEW YorRK NATIONAL GUARD. 


Death of Mr. John H. Cheever. 


Mr. John H. Cheever, president of the 
New York Belting and Packing Company 
and Mechanical Rubber Company, died 
July 9, at his home at Wave Crest, Far 
Rockaway, New York city. Mr. Cheever 
was seventy-seven years old and has been 
an invalid for six years. He is survived by 
a widow and four children, one of whom 
is Mr. H. Durant Cheever, managing di- 
rector of the Okonite Company. 


York and Boston will cost about $9,- 
000,000.” 

It is stated that a movement has been 
begun in New Jersey to combine all of the 
independent telephone companies in that 
state in the Interstate Telephone Company 
which was organized a few days ago. -A 


trunk system is contemplated by which 
this company will obtain an entrance into 
the city of Philadelphia. 
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The Telephone at the New York Na- 
tional Guard Artillery Man- 
ceuvres, 

During several weeks past the various 
arms of the National Guard of the State 
of New York have been holding summer 
encampments and manceuvres at and near 
Peekskill. One of the most interesting 
developments that has occurred in con- 
nection with the: drills and other man- 
ceuvres held there has been the work of 
the Signal Corps, especially in connection 
with the stringing and installation of tele- 
phone and telegraph lines under the con- 
ditions of actual military service in a 
campaign. 
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phone line under service conditions and 
to report the results of the shots over 
it. 

The line was reeled off at a good speed 
through bushes, across roads, over walls 
and fences, following the lay of the land, 
about three miles of it being put up and 
installed ready for service in two hours. 
The insulation resistance of the line was 
almost zero and it was trodden into the 
mud of roads by the feet of men and 
horses, run over and cut by wagons and 
guns, and in general suffered about the 
same mutilation as such a line would in 
the real warfare. The telephones were 
made for the purpose by Corporal M. C. 
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in firing 20 shots was only 40 minutes. 
The work was done under the general 
supervision of Lieutenant-Colonel N. 
B. Thurston, Inspector of Artillery, 
N. G. N. Y., who is shown seated at the 
telephone in one of the accompanying il- 
lustrations. It was found that not only 
was the target practice greatly improved 
in speed by the almost instantaneous re- 
porting, but that many questions could be 
asked and answered; such, for example, 
as regarded the explosion of the shells, the 
damage done the target by various kinds 
of projectiles, ete. It was noticed often 
during the tests that the report of the 
striking of the shot was received before 








THE First S1IGNAL_Corps N. G. N. Y. Burtpine A FIELD TELEPHONE LINE. 


In the artillery practice, which consisted 
in firing at a target about 1.8 miles away 
from the battery with three-inch field 
pieces, charged with shrapnel and other 
projectiles, one of the causes of delay in 
the past has been to obtain accurate in- 
formation from watchers situated near the 
target of the flight of each shot and the 
result of its impact, and hitherto this has 
been sent back, sometimes through one or 
more relays, by means of the “wig-wag,” 
or flag signal code, which is slow in opera- 
tion ; this slowness has necessarily limited 
the amount of information received. This 
year it was determined to let the First 
Signal Corps construct a field tele- 


Sullivan, of the First Signal Corps, who 
is an electrical engineer in private life and 
to whose great interest in military signal- 
ing matters much of the proficiency of the 
First Corps is due. The telephones had 
very powerful transmitters, operated by 
four cells of dry battery, and powerful in- 
duction coils and satisfactory talking was 
had across the bad line mentioned, al- 
though after interruptions it was difficult 
to ring through the line. The result was 
beyond all expectation. 

In former years the firing of 20 care- 
fully aimed shots and the reporting of 
the results occupied about two hours. 
This year the average time of the batteries 


the detonation of the exploding shell at 
the distant target was heard. It requires 
only something like eight seconds for 
sound to traverse the distance. 

The larger of the two illustrations shows 
the general method of stringing the wire 
across country. At this particular point 
a tree on the side of the road was utilized 
(by splicing it out with one of the short 
poles carried by the man in the fore- 
ground, the tree being too low) to carry 
the line across the road. As a general 
thing, however, the line was laid along the 
surface of the country, through bushes 
and wet grass and across roads, without 
reference to its character, 








A System of Remote Control. 

It is often necessary or desirable to con- 
trol groups of lamps, motors, etc., either 
from the central station or some point at 
some distance from the place at which 
these translating devices are installed. 








Rheostat 


S.P D.T. Switch 
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es for the conducting circuit a No. 10 flat 
twin cable is recommended, while for the 
common return a single wire of about 
No. 10 gauge is all that is necessary. Oper- 
ated in connection with an alternating-cur- 
rent circuit the switches may be worked by 
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CONNECTIONS OF SWITCHES FOR REMOTE CONTROL SysTEM. 


The system which is here illustrated has 
been brought out by the General Electric 
Company to fill this need. 

The switches which are used in connec- 
tion with it are so constructed that any 





SINGLE-PoLE SwitcH, REMOTE CONTROL 
SYSTEM. 
number of them, up to 10, can be placed 
in series and operated by a single-pole 
double-throw switch at the controlling 
point. Such switches have found con- 
siderable use where there are customers 
who desire power, for example, only dur- 
ing certain hours, or in case a number of 
large transformers are banked for power 
or light distribution so that some of them 
may be cut out during the light load peri- 
od, thus avoiding transformer _ losses. 
In multiple are lamp lighting for streets, 
for example, the lamps can be run direct- 
ly from the main distribution circuits by 
placing a small switch at each lamp or 
group of lamps and arranging all of the 
switches upon the circuit in series. The 
switches are made up with or without an 
iron box, as desired, the accompanying 
diagram showing the method of connec- 
tion. The rheostat indicated is placed in 
the circuit in order to limit the flow of 
current when less than the maximum num- 
ber of switches is used with the given 


definite potential. In wiring these switch- 


the exciter current. The energizing cur- 
rent is used only when the switches are 
being opened and closed and should not be 
left on for any length of time. A special 
switch, which is shown in one of the illus- 





DovusLE-PoLe SwitcH, REMOTE CoNTROL 
SysTeEM. 
trations, and which remains permanently 
opened except when it is being operated, 
has been devised for use in connection with 
this system. 





ENCLOSED TYPE DovusBLE-PoLEe SwitcH, 
REMOTE CONTROL SYSTEM. 
Electricity and the New York Central 
Tunnel. 

Concerning the application of electricity 
to the trains of the New York Central 
Railroad in the tunnel north of the Grand 
Central Station, President Newman is re- 
ported as having said that he had not yet 
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had time to familiarize himself thoroughly 
with this feature of the road’s require- 
ments, but had made requests for reports 


on these conditions. He said that no for- 
mal complaint from any one on the pres- 
ent service had reached him. Great diffi- 
culties were to be overcome before elec- 
tricity could be substituted for steam. The 
passenger switching connected directly 
with the tunnel, and while motors could 
be built to draw the trains through the 
tunnel he feared the plan would not be 
practicable because of the complicated 
switching arrangements. 
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Telephone Call Registers. 


Measured service has not been a very 
important feature of independent tele- 
phone work, but the Bell companies have 
for a long time regarded it as a valuable 
and profitable portion of their business. 
The instrument here shown is a call regis- 
ter made by the American Toll Telephone 
Company, of Cleveland, Ohio. The reg- 
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TELEPHONE CALL REGISTER. 





ister notifies the central operator and 
keeps an accurate account of all outgoing 
calls, thus saving disputes between the 
subscriber and the central office, as the 
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register is in plain view of the subscriber. 
It is claimed that this machine can not 
be manipulated fraudulently, and that it 
is impossible to obtain signals by pounding 
or rapping the box as has sometimes been 
attempted. ‘The instrument, it is stated 
by the makers, can be attached to any 
telephone. 
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Some New Types of Electric 
Automobiles. 
The accompanying illustrations exhibit 
three new types of electric automobiles re- 
cently produced by the Electric Vehicle 
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Fie. 1.—E.ectric Town 


Company, of New York. In Fig. 1 is 
shown a light town and country runabout. 
This is an exceedingly small and compact 
vehicle, but very substantial in construc- 
tion and built to withstand ordinary city 
and suburban uses. The total weight of 
the vehicle, including the battery, is only 
875 pounds. Batteries of the new “Exide” 
type are used, 20 cells being installed on 
the vehicle, and it is claimed that its run- 
ning radius is about 40 miles on a single 
charge. A single motor is used on this 
vehicle, which has both the controller han- 
dle and the steering rod at the left-hand 
side, leaving a clear space in front of the 
seat. Three speeds ahead and two back- 
ward are provided, and the weight of the 
battery is distributed conveniently on both 
the front and rear axles. The vehicle is 
hung low, making it easy of access to the 
passengers. 

Fig. 2 shows a wagon specially designed 
for the use of fire chiefs, chiefs of police, 
electric light and railway inspectors and 


ELECTRICAL REVIEW 


four, seven and fifteen miles per hour, but 
a switch is provided whereby the maxi- 
mum speed may be increased to twenty 
miles an hour when necessary. Under 
normal operation its radius is forty miles 





AND CouNTRY RUNABOUT. 

at each charge. The vehicle is provided 
with a red headlight and an 11-inch 
gong. A detachable box at the rear is 
provided for tools and supplies and a top 
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In Fig. 3 is shown a vehicle known as a 
tonneau. The makers contend that this 
vehicle disposes of the criticism that pres- 
ent-day automobiles look like carriages 
lacking a horse. The general lines of the 
body design have followed those that have 
found favor abroad in gasoline propelled 
vehicles. Theoperator’s seatis large enough 
to accommodate two passengers comfort- 
ably, and the tonneau body provides com- 
fortable accommodations for two more. 
This body is removable and either a surrey 
seat, accommodating two passengers, a 
rumble seat for an attendant or a hamper 
for light luggage may be used in place oi 
it; or, if desired, the space may be left 
vacant to carry heavy luggage. A double- 
motor equipment is provided on this vehi- 
cle and the battery is distributed over the 
front and rear axles, equalizing the weight. 
-<—>-+—___—_ 

The Lackawanna Railroad to Use 

Telephone Despatching. 

A press despatch from Scranton, Pa., 

under date of July 9, states that General 








Fig. 2.—ELEcTRIC AUTOMOBILE FIRE CHIEF’s WAGON. 


is also used in connection with it for in- 
clement weather. The fire chiefs of 
Holyoke, Mass., and San Francisco, Cal., 
and the chief of police of Hartford, Ct., 





Fic. 
other officials of this character. The gen- 
eral design of the vehicle is well shown in 
the illustration. Its normal speeds are 


3.—ELEcTRIC TONNEAU. 


as well as the superintendents of numerous 
electric light companies, have already been 
provided with these vehicles. 


Superintendent Clarke, of the Delaware, 
Lackawanna & Western Railroad Com- 
pany, has made the announcement that 
despatching on his road will all be done 
by telephone instead of telegraph in a few 
months, and that it is expected by this 
means to realize a saving of 60 per cent 
in the salaries of telegraph operators. The 
telephone system has been placed on the 
Morris & Essex branch where it has been 
in successful use for some time and it is 
now being put in on the Scranton branch. 
The telephone will be given a thorough 
trial on the branch lines and if it proves 
successful, as it is practically a foregone 
conclusion that it will, it will be put in 
general use on the main line from New 
York to Buffalo, totally superseding the 
telegraph. This will be the most impor- 


tant announcement for the use of tele- 
phones for telegraph on railroads ever 
instituted. 
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A New Type of Current Regulator. 


The accompanying illustrations show 
various types of a machine called by its 
maker, the Erie Exploration Company, 
New York, the rheocrat. It is intended 
to take the place of the familiar rheostat 
for a number of purposes and finds espe- 
cial use in connection with theatre light- 
ing or wherever else it is necessary to dim 
gradually a considerable number of in- 


—— 





ELECTRICAL REVIEW 


a great economy of current consumption 
is insured by the use of this device. It is 
evident that in ordinary theatre work, 
especially where rheostats are employed 
for dimming, a very considerable propor- 
tion of the current is used up for heating 
the rheostats, whereas with this ma- 
chine there are no wasteful effects. In 
connection with motors a slower frequency 
is used on account of the high inductance 
of both armature and field circuits of or- 
dinary motors. 
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Fig. 1.—ELEcTRIC CURRENT REGULATOR. 


candescent lamps. It is used also in con- 
nection with electric heaters and may be 
used as a regulator for electric motors. 
The method by which the apparatus 
works may briefly be stated _ 
as cutting off the current | - 
from the controlled line at 
regular intervals and for 
certain periods, depending 
upon the action desired, 
and doing this so rapidly 
that in the case of electric 
lamps no fluctuation is no- 
ticeable to the eye. The 
current-consuming devices 
are cut into and out of cir- 
cuit with great rapidity, the 
proportion of time in to 
time out being variable at 
will. The construction of 
the device, as shown in Fig. 
1, is so simple as to require 
no further explanation. It 


is stated that for theatre 
dimmers the apparatus has 
been found exceedingly effective. When 
driven by the motor at such a speed that 
the frequency of interruption is not less 
than 20 times per second it is stated that 
no fluctuation or flicker is noticeable on 
incandescent lamps in circuit, and that 


Weather Bureau Wireless Telegraphy. 

The Weather Bureau will establish wire- 
less telegraph communication between San 
Francisco and the Farallone Islands, 


which are 30 miles from the Golden Gate. 
It is believed that this will greatly aid the 
Bureau in forecasting the weather and 
that navigation will be made less danger- 
ous in the heavy fogs to which the region 
is subject. 
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A Novel Push-Button. 

The accompanying illustration shows 
a signaling device of the push-button va- 
riety, intended to be used in dining-rooms 
and other places where it is desired to give 
bell signals by a pressure of the foot. 
The apparatus is flat and is adapted to be 
slid under a carpet or rug without in any 
way defacing the floor covering. Pressure 
of the foot upon it causes the upper and 
lower parts to come together and establish 
electrical contact, sending in a signal. It 





PusH-BUTTON OPERATED BY THE Foot. 


is claimed by the maker, the Renim 
Specialty Company, Boston, Mass., that 
this little apparatus has many elements of 
merit over other forms of push-button now 
in use for the same purpose. Not only 
does it require no cutting of the carpet, 
but, as it takes a rather heavy push to 
operate it, it is not likely to be accidently 
worked, causing confusion in the kitchen 
or elsewhere. 





=_-+___—_ 
Emperor William a Traction Magnate. 

A report comes from Germany by way 
of London that the Kaiser is finding time 
enough outside of building a navy and 
equipping armies to take a hand in the 
development of the electrical railways 
of his domain. Two engineers who have 
been in Germany of late say that the 
Emperor is a partner in Siemens-Halske 
firm, which is building the rapid transit 
line from Hamburg to Berlin and which 
proposes to run cars from the coast to the 
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Fic. 2.—ELectric CURRENT REGULATORS FOR TEN INDEPENDENT LINES—THEATRE DIMMERS, 


capital at a rate of 100 miles an hour. 
The Emperor is contributing part of his 
private fortune to this enterprise, and be- 
lieves that he is setting an example in 
electrical development which will be fol- 
lowed by others. 
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A Handy Torch for Telephone Work. 


The Bridgeport Brass Company, New 
York, is manufacturing a very handy 
gasoline torch which can be used for 
soldering telephone terminals, etc. The 
torch will generate a temperature of over 
2,000 degrees, and will maintain a steady 
blast for two hours or more. The handle, 
as shown in the illustration, can be ad- 
justed to any desired position by loosen- 
ing at the point where it is clasped to the 
body. One of the features of the torch 

















ELECTRICAL REVIEW 


A New Type of [letallic Gasket. 


The metallic gasket illustrated in the 
accompanying engraving is of a type 
which unites a number of interesting 
points of convenience, economy, simplicity 
and satisfaction. It consists of a ring of 
copper, inside of which is formed a ring 
of soft alloy metal, the alloy ring being 
made of wire of a larger gauge than the 
copper wire employed in the outside ring. 
The effect of compressing the gasket when 
it is put in place is greatly to expand the 














Fias, 3,AND 4.—ELECTRIC CURRENT REGULATORS. 


is that it generates its own gas and does 
not need an air-pump for generating ; this 
enables it to be more readily handled in 





A New METALLIC GASKET. 


difficult positions, such as the top of tele- 
graph poles, etc., where one hand only can 
be used in operating the torch. It is 
equipped with a paint burner, which can 
be attached to the end when used in burn- 
ing paint. 





soft metal ring, making it fit accurately 
all of the surfaces in contact, and, it is 
claimed by the makers, insuring a tight 
fit. The soft metal can hardly fail to 
flow into all the inequalities of the faces 
of the flanges while the copper ring holds 
it and prevents it from spreading out 
sideways, thus maintaining a tight joint. 
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A HanpDy TELEPHONE TORCH. 


The gaskets are made by the Merwarth 
Metallic Gasket Company, of New York 
city. 


——a> 





Calcium carbide was first made in the 
United States in 1893. 
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ELECTROMAGNETS FOR HEAVY 
LIFTING. 


BY GEORGE E. WALSH. 

The use of electrically energized lift- 
ing magnets on cranes and conveyors has 
not yet been as extended in this country 
as their value might seem to indicate; but 
their installation in many large shops and 
steel works in the last year or two shows 
that they are gradually being appreciated, 
and the electrical engineer must become 
more familiar with them to prove of all- 
round value. The Pennsylvania Steel 
Company has an electromagnet capable of 
lifting a 10-ton mass of steel or iron, and 
it is employed to pick up the mass from 
the furnace and convey it to the presses 
or other parts of the shop. This enor- 
mous magnet is fairly illustrative of the 
changes that are being effected in modern 
progressive shops and mills. 

There are few shops or mills of any im- 
portance which do not have an electric 
plant installed to-day, either to supply 
power or light; but 10 years ago the re- 
verse was actually the case. Few of those 
which handled bulky magnetic ore and 
material were equipped with electric light 
or power, and consequently the electro- 
magnet was not in favor. In order to use 
it for lifting it was necessary to install an 
electric plant for this purpose alone, and 
with insufficient data at hand to show that 
the magnets could be made profitable not 
many were willing to go to this extra ex- 
pense. The early experiments with power- 
ful magnets were conducted chiefly in 
laboratories, and, although Joule, Roberts 
and Sturgeon succeeded in producing 
electrically excited magnets with a lifting 
power of 2,000 and 3,000 pounds, they 
were not considered of commercial value. 

Powerful electric magnets to-day are of 
the greatest use and economy in shops and 
mills where heavy magnetic material is 
constantly being handled. Unless the 
magnets are powerful and the bulk of the 
material to be handled presents a smooth 
face to the magnet, they are practically 
worthless ; but in steel mills, boiler shops, 
rolling mills and locomotive repair shops 
they have an abundance of opportunity 
to prove their economical worth. In the 
rolling mills in particular the magnets 
are to-day employed on quite a consider- 
able scale. A steel plate 40 or more feet 
long and 8 feet wide, as it comes from 
the rolls, is an awkward article to handle. 
Whether coming from the straightening 
rolls or the “hot-bed” to the shears, or 
from the latter to the inspecting beds and 
stock piles, the plate must be carried- by 
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overhead traveling conveyors or on roller 
tables. When carried by the overhead con- 
veyors the plate must be attached by hand 
labor to hooks, or if roller tables are used 
considerable expense must be incurred in 
building long tables. 

The modern and most economical way 
is to carry the plates by means of over- 
head conveyors equipped with powerful 
electromagnets. The sheets of steel are 
then handled quickly and easily whether 
being carried to the shears or being loaded 
on cars. The magnets are simply lowered 
to the surface of the plates, and the elec- 
tricity is turned on. According to the 
figures supplied by the mills using electro- 
magnets for lifting purposes there is a dis- 
tinct saving in cost of operating as well 
as in time. One man can manage the 
work that three and four were required to 
do under the old system. In speed there 
is a saving from 20 to 30 per cent be 
cause the plates can be picked up quickly, 
and dropped at will when the operator 
opens the switch. One man is thus en- 
abled to operate one huge conveyor sup- 
plied with electromagnets, picking up, 
carrying and stacking heavy plates in 
much less time than several men could do 
the same work in the old way. 

Some of the old objections to using elec- 
tromagnets for this purpose have been re- 
moved in recent years. Magnets are made 
so powerful to-day that there is little 
reason why they should be overloaded, and 
thus invite the danger of breaking the 
connection. Likewise the risk of the cur- 
rent being shut off suddenly and unex- 
pectedly is very small indeed, and the 
number of times a magnet drops the load 
through this cause is almost infinitesimal. 
In inspecting plates the fact that the mag- 
nets can suspend the plates overhead so 
the underside can be easily examined 
makes this method very acceptable. Not 
more than two or three accidents with 
electromagnets have been reported in this 
country in the last five years, and in these 
cases carelessness was at the bottom of the 
trouble. 

The success of the electromagnets de- 
pend upon the cost of the power supplied 
by the current, and upon the design of the 
magnets. The former is not great, and 
the current consumption depends both 
upon the design of the magnet and upon 
the winding of the coils. The power of the 
magnet is always much in excess of the 
ordinary work required of it. Thus a 
magnet with a capacity of 3,000 pounds 
should be operated on 1,000 watts, but the 
full power of it, under favorable cireum- 
may be increased to 10,000 
pounds with the same power consumption. 


stances, 
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It would not be safe, however, to attempt 
such lifting power except at rare intervals, 
and then always with everything free 
under the weight, if the connection between 
the magnet and the article should break. 

The designing of electromagnets is oneof 
the most important parts of thework. Here 
everything is determined by the skill and 
science of the designer, for poor workman- 
ship may produce a magnet that will prove 
uneconomical and unsatisfactory in every 
way. The cost of operation and mainte- 
nance is practically decided by the proper 
designing and winding of the coils. This 
can not be determined in any individual 
case unless the needs of the magnet are 
first clearly understood. A high current 
density, where it is not required, will cause 
loss of energy and increase the liability 
to burn-out. But copper is expensive ma- 
terial, and the lower the current density 
the greater must be the amount of this 
material employed. By using a high cur- 
rent density one is enabled to reduce the 
initial cost of the magnet and shorten the 
magnetic circuit, using power therefor 
at its highest efficiency. 

How then can the electromagnet be de- 
signed so that both of these dangers can 
be avoided, and a happy medium can be 
reached between them? This really de- 
termines the skill and ability of the de- 
signer, and it is something that every 
manufacturer considers carefully to-day in 
ordering an electromagnet for lifting pur- 
poses. 

In the first place the designer must in- 
quire how often the magnet is to be used, 
and what character of material it is to 
lift. If the magnet is to be employed only 
occasionally the density of the current 
should run high to save the cost in cop- 
per ; but where the power is to be employed 
almost continually for heavy lifting the 
current density should be lower and the 
initial cost in copper made heavy to save 
losses in the end. This is only a general 
rule to follow, but it is a pretty safe one 
for a designer to follow for ordinary cases. 

The calculation of a magnetic circuit 
is first dependent upon the amount of 
magnetism required, and then the short- 
est magnetic path should be designed 
which will have room sufficient for wind- 
ing strong enough to drive the required 
magnetic flux. In arranging the magnetic 
circuit precautions against leakage have 
to be taken, and liberal allowances must 
be made for this leakage in order to be 
sure of no risk. The magnet which will 
exert the greatest direct lifting power is 
the one that has the shortest and most 
compact circuit, but it is sometimes neces- 
sary to have different forms of magnets 
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for different kinds of work. The form best 
adapted to picking up heavy steel bars or 
plates is not the best for picking up several 
smaller plates or articles at the same 
time. When the magnet is required to 
handle only one form of plate or object 
at all times, the design of it is easily de- 
termined beforehand. 

The old common form of magnet was 
the horseshoe shape, and for years this has 
been considered the best ; but for mechani- 
cal work in shops this has not proved al- 
ways to be the case. In fact, this form is 
rarely used, especially in roller mills, be- 
cause of the excessive leakage produced 
and the poor form for attaching to the 
wide face of plates. A group of small 
magnets has been found better for such 
work, and this has long been a favorite 
way of constructing the lifting magnets 
for mill work. In roller mill work the 
special form of the magnet is so important 
that considerable has been said about it. 
Magnets that on a straight pull have lifted 
10,000 pounds have refused to lift long, 
thin steel plates weighing only 1,000 
pounds, 

In plate-lifting to-day the magnet is 
usually constructed so that it will present 
a straight line to the bend of the long thin 
plate, and to accomplish this groups of 
rectangular poles are distributed variously 
at points where considered the best. The 
best distribution of these magnets is not 
yet a matter of absolute certainty. It is 
well known by designers that much de- 
pends upon their distribution and proper 
arrangement. The success or failure of 
the magnet is often decided by their ar- 
rangement. 

In the present stage of development of 
the electromagnet the effort is being made 
to regulate the strength of the magnet for 
different kinds of work. It is this kind 
of a magnet that is the most difficult to 
construct, and yet the one which is in 
most common demand. In many mills 
and shops it is desirable one day to pick 
up only single large objects, and the next 
to handle a number of small ones at the 
same time. Likewise, to-day it may be 
single light objects that are to be picked 
up, and to-morrow very heavy weights. 
The operator of a magnet can prove an 
efficient worker or a very clumsy one. A 
successful operator knows how to handle 
his magnet and conveyor so as to get the 
greatest efficiency from it with the least 
possible expenditure of force and power. 
Thus, in picking up a number of plates or 
articles, it is highly desirable to get the 
maximum safety load each time, but to 
accomplish this he must be deft in shut- 
ting off and putting on the power until 
the plates are piled in the most serviceable 
manner for carrying. A skilled operator, 
who understands his work, will do twice 
the amount of work that a clumsy one 
could perform in the same time. Some- 
times the strength of the magnet is regu- 
lated by means of a rheostat in series with 
the winding. ‘This, however, generally 
increases the danger of dropping the load. 
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The United. Electric Company, Limited, 
of Toronto, has been authorized to increase 
its capital from $150,000 to $300,900. 


The Illinois Steel Company is changing 
the power in its Joliet plant. Electricity, 
generated by water power, is to be used in 
future, and a contract has been signed call- 
ing for from 500 to 1,500 horse-power. 
Later on the company expects to increase 
this to 2,000 horse-power. The company 
is said to have taken this course after a care- 
ful study of the merits of steam and elec- 
tricity for use in steel plants, finding that 
the latter possessed many advantages. 


The American Electric Telephone Com- 
pany, Chicago, has been awarded the 
contract for supplying the Reading ex- 
change of the Schuylkill Valley Tele- 
phone Company, of Allentown, Pa., with 
a full equipment of apparatus. This con- 
tract was secured after competitive tests 
of various systems had been made on a 
loop circuit from Allentown to Wilkesbarre 
in one direction and Hazleton in the other. 
The system chosen was the transfer multi- 
ple central energy switchboard of the Amer- 
ican company. 


The development of the Kern River power 
in southern California is announced from 
Los Angeles. The California Power Com- 
pany proposes to harness the waters of this 
stream at four separate points, developing 
a total of 60,000 horse-power, which will 
be delivered in Los Angeles, more than 100 
miles away. It is said that work will begin 
on a series of tunnels at once and it is ex- 
pected that within two years power from the 
first plant to be constructed will be delivered 
in Los Angeles. The president of the Cali- 
fornia Power Company is H. H. Sinclair, of 
Redlands. 


A company has been formed in Toledo, 
Ohio, with a capital stock of $25,000, which 
will manufacture electrical supplies and key 
sockets. Joseph L. Yost, who has been 
prominently connected with the bicycle in- 
dustry, is at the head of the new enterprise, 
and one of the Yost factory buildings will be 
occupied by the concern. This adds an en- 
tirely new industry to Toledo’s long list of 
manufacturing plants. The firm expects to 
be ready for the fall trade. The incorpora- 
tors are Joseph L. Yost, Geo. F. Miller, Sr., 
Geo. F. Miller, Jr., S. H. Milde, O. E. Kinney, 
Chas. A. Yost and L. P. Dixon. 


At a recent meeting of the board of direc- 
tors of the Allis-Chalmers Company, of Mil- 
waukee, held in New York, it was decided to 
erect a new plant in Milwaukee and $2,500,- 
000 was voted for its construction. Presi- 
dent W. J. Chalmers is also reported as say- 
ing that a new plant, to cost $1,250,000, 
would be built on the Atlantic seacoast to 
manufacture engines and mining machinery 
for foreign trade. The company is not yet 
prepared to say just where this new plant 
will be located, but Mr. Chalmers said that 
it would be within easy reach of Pittsburgh. 
No additions are to be made to the two large 
plants of the company in Chicago, but both 
of them will be operated as in the past. 


The directors of the United States Steel 
Corporation have declared a dividend of 
one and three-quarter per cent on the pre- 
ferred stock payable August 7, and one per 
cent on the common stock payable Sep- 
tember 14. This signifies an outlay of divi- 





dend of $15,125,000. One of the directors is 
quoted as saying: “You can put it down for 
a fact that our earnings were amply suffi- 
cient to justify the dividend declarations 
made, or they would not have been made. 
The policy we set out with was not to begin 
dividend payments unless we felt we could 
continue them. This we feel we can do. 
As for the strike, it is not unlikely to be 
Gone in a few days that it will be set- 
tled.” 


Connecticut furnishes an interesting illus- 
tration of the successful competition of the 
electric railway with the steam road. Be- 
tween New London and Norwich an electric 
street railway line parallels the line of the 
New London Northern division of the Cen- 
tral Vermont Railroad. It is claimed that 
the electric line secures nine-tenths of the 
through and local traffic between the two 
towns, and this, too, in spite of the fact that 
the steam line offers a faster time. Facts 
like these are encouraging other electric 
companies to establish competing lines. The 
Connecticut Railway and Lighting Company 
secured from the late general assembly a 
franchise to construct a line from Waterbury 
to Southington, and the completion of this 
line will give a continuous line between 
Waterbury and Hartford. The line will be 
shorter than the steam road and the company 
hopes to capture its share of both local and 
through traffic. 


In a recent report to his government, 
touching the trade of Batoum, and that part 
of Russia lying south of the Caucasus 
Mountains, the English vice-consul, Mr. 
Forbes, directs attention to the increased 
demand for machinery which the opening of 
the oil fields has created. He says that 
British manufacturers have been securing 
the largest share of oil machinery— 
supplying almost all the engines used. The 
British have done everything possible, says 
Mr. Forbes, to meet the idiosyncrasies of 
the local user, and in this way their trade 
has been secured. The growing demand for 
other than British goods, however, has 
caused the writer to issue the following 
note of warning: “Of late American pumps 
have been gradually gaining a footing, owing 
to their cheapness. I would here point out 
that the American manufacturer seems to 
be able to combine lightness with sufficient 
strength for the duty required, and by re- 
ducing the weight of the machines an enor- 
mous amount is saved in customs duty. A 
British engine or pump may be the same 
price or a little dearer in the United King- 
dom than the American is in America, but 
owing to the greater weight of the British 
piece of machinery, the customs duty raises 
the price of the British article to such an 
extent that it can not compete with the 
American on this side.” Concerning elec- 
trical development in the Trans-Caucasus, 
Mr. Forbes says: “In the electrical industry 
the British manufacturer has been out- 
stripped by the German. I may safely say 
that no electrical machinery of British man- 
ufacture is in use in this district, and sev- 
eral large electrical power stations of an ag- 
gregate of 10,000 horse-power are at present 
being equipped by German firms. The power 
stations are intended to supply electricity as 
a motive power in the oil field as a substi- 
tute for steam. The success of these proj- 
ects is as yet problematical, as there are 
difficulties connected with the use of elec- 
tricity in this field which will be very diffi- 
cult to overcome and which must be over- 
come before the success anticipated can be 
realized. Air compressors are also coming 
into use as a means of raising oil, but so 
far only those of American manufacture 
have proved suitable.” 
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The New York Electric Vehicle Transpor- 
tation Company will soon place electric 
stages on a number of the streets of New 
York. These stages will be similar to those 
which have been in use on Fifth avenue. 
As the charter of the company authorizes it 
to run its stages over the streets of New 
York not at present used by street cars, a 
number of well-paved streets are therefore 
open to the company’s lines. The stages 
are to be light and comfortable, so as to 
attract passengers to this new system of 
street transportation. 


M. Henri Fournier, the famous French 
automobilist, was winner in the great Paris- 
Berlin race. He was greeted in Berlin by 
Germans and French alike, amid scenes of 
wildest enthusiasm. The first five to finish 
were Frenchmen, driving French machines, 
and this fact has given great satisfaction to 
the automobilists of France, who believe it 
will stimulate the industry there, and re- 
sult in the placing of large orders for 
French machines by dealers in foreign coun- 
tries. M. Fournier made the trip in 17 
hours 3 minutes and 43 seconds—something 
over 40 miles an hour. 


Motor omnibuses have proved a failure in 
London, and the company operating them has 
withdrawn them from the streets. Notwith- 
standing the fact that the vehicles proved 
themselves faster than the horse omnibuses 
now in use, the public refused to patronize 
them toany great extent. The company believes 
that it may yet be able to successfully oper- 
ate these carriages and will hold them in 
storage until motor traffic shall have be- 
come more popular. Meantime it is the 
purpose of the company to do a business of 
repairing and furnishing power for motor 
vehicles, from which it expects sufficient 
revenue to tide it over this period of inac- 
tivity. 

English papers comment on the large 
number of automobiles which made their 
way to Epsom Downs at the last contest 
for the Derby. In the long line of vehicles 
of every description which made the trip to 
the track, the motors were very prominent, 
and many were driven by persons high in 
business and racing circles. It is said that 
the automobiles were the most interesting 
part of the procession which a contempo- 
rary describes as “a motley show of things 
on wheels.” The motors showed that they 
were easily controlled and that they were 
faster and safer than the horse carriages. 
As a fashionable carriage they are becoming 
more popular in England as well as in 
France and other Continental countries. 


The British Embassy at Washington has 
recently forwarded to our State Department 
notice of a prize competition, to -be held 
under the auspices of the Mechanical Trans- 
port Committee of the British War Office, for 
self-propelled military wagons. Parties de- 
siring to enter this contest must communi- 
cate with said committee prior to September 
1, 1901. The net load of each vehicle is 
placed at five tons—three tons on the wagon, 
or lorry, as it is designated, and two tons on 
a trailer. These weights do not include fuel 
and water, which must be carried on the 
lorry. These military automobiles under 
the requirements of the War Office must 
“be able to go wherever a country cart can 
go and be capable of being driven through 
an opening seven feet six inches wide.” 
Three prizes are offered by the committee 
for the three wagons best suited to mili- 
tary service: A first prize of $2,433.25; a 
second prize of $1,216.62, and a third prize 
of $486.65. 
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A force of 200 men began work last week 
on the construction of the electric railroad 
between Oriskany and Rome, N. Y. 





Rights of way between Utica, N. Y., and 
Rome have been secured by a Cleveland 
syndicate, which is buying trolley roads 
in that section. 


Arrangements are practically completed 
for the establishment of an electric line be- 
tween Accomac court house and Onancock, in 
the State of Virginia. The company has a 
capital stock of $100,000. 


The Richmond Street & Interurban Rail- 
road Company, of Indiana, has announced 
its intention to begin at once the construc- 
tion of a traction line west of the city of 
Richmond which will reach Centreville with- 
in a few weeks. 


A charter was recently granted at Har- 
risburg, Pa., for the Rightsville & York Street 
Railway, to connect the towns of Rightsville 
and York by trolley line. The length of the 
- line will be 11 miles. The capital stock of 
the company is $66,000. 


The acts passed by the Connecticut Gen- 
eral Assembly during its recent session, 
give promise of great trolley development in 
that state. Fifty special enactments re- 
lating to street railways were passed, and 4 
number of interurban lines are expected to 
be built. 


The commencement of construction of the 
Augusta & Aiken Railroad on Tuesday, June 
25, began at one p.M. of that day, and im- 
mediately thereafter a barbecue was enjoyed 
by the invited guests. Mr. James U. Jack- 
son, president of the North Augusta Electric 
and Improvement Company, did the honors. 


The electric railway between Wilkesbarre 
and Hazleton, Pa., seems now to be assured 
as all the money necessary for building and 
equipping the road has been subscribed. 
The most unique feature of the line is the 
fact that it will pass through a tunnel in 
the Wilkesbarre Mountain, 2,700 feet in 
length. 


The board of directors of the Des Moines 
& Eldorado Electric Railway Company at a 
recent meeting authorized President Pope of 
the company to receive bids and issue con- 
tracts for grading the line between Des 
Moines and Nevada. The line between Ne- 
vada and Eldorado will probably not be built 
until next year. 


From Portland, Ore., comes the news that 
the Portland & Oregon Street Railway Com- 
pany will extend its lines south from the 
southern terminal as soon as conditions 
will allow the work to proceed. The com- 
pany will gradually extend its line toward 
Salem, the latter place being its ultimate 
objective point. 


The first cars of the Camden Electric Rail- 
way Company, running from Ashland, Ky., 
to Huntington, passed over the line June 21, 
the bridge over the Big Sandy River having 
just been completed. This structure cost 
about $200,000. The line is equipped with the 
most modern appliances and promises to be 
a successful venture. 


The Rapid Transit Railway Company, at 
Chattanooga, Tenn., has begun the construc- 
tion of a line from that city to the foot of 
Lookout Mountain. The new line will con- 
nect with the one recently purchased which 
runs to the top of the mountain. The com- 
pany will run electric cars from the centre 
of the city of Chattanooga to the top of the 
mountain. 


The announcement comes from Laporte, 
Ind., that the eastern syndicate operating 
electric lines in Detroit, Toledo, Jackson and 
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other cities has purchased the franchise of 
the Laporte & Michigan Street Railway 
Company and will at once begin the con- 
struction of a line between Laporte and 
Michigan City. The capital of the new syn- 
dicate is said to be $10,000,000. 


An independent street railway line is to 
be built between Moline and Watertown, 
N. Y., thissummer. The company which will 
furnish the capital for this project will be 
known as the Moline, East Moline & Water- 
town Railway Company, and is incorporated 
with a capital stock of $25,000. The in- 
corporators are: C. H. Deers, Lisle Taylor 
and Frank Y. Keator. 


The branch line of the Canton, Massillon 
Railway Company, running from Massillon 
to Myers Lake, has been completed and the 
cars are running on regular time. Work on 
the Massillon & Navarre electric road has 
been commenced, and as soon as satisfactory 
arrangements can be made with the county 
commissioners in regard to the franchise the 
work along the entire line will be rapidly 
pushed. 


Franchises have been secured by capital- 
ists in Michigan to establish a new rail- 
way between Saginaw and Grand Rapids. 
The company has agreed to begin work on 
the road within eight months and have the 
same in running order in two years, but 
expects to do this before that time. The 
length of the line is 120 miles and it passes 
through some of the best towns in the State 
of Michigan. 


A charter has been granted by the au- 
thorities of Harrisburg to the Altoona & 
Belt Line Street Railway Company. The 
incorporators are: Charles D. Baltzall, John 
K. Patterson, E. P. Gamble, A. J. Anderson, 
A. V. Dively, Milton Alexander and William 
R. Gamble. The capital stock is $50,000. 
The new company will operate eight miles 
of railway which will take in the suburbs 
of Altoona also. 


The Kenosha Street Railway Company, 
Kenosha, Wis., has purchased of Patrick F. 
Haynes, of Chicago, the franchise recently 
granted to him to build an electric railway 
through the town of Pleasant Prairie to Wau- 
kegan. The new ground is to become the 
property of the Chicago, Milwaukee & Ke- 
nosha Street Railway Company, and gives to 
the new company the right of way as far 
south as the state line. 


The Mellons, well-known bankers and 
promoters of Pittsburgh, have decided to 
extend their recent purchase of the Birm- 
ingham line to Ailegheny, and will carry 
passengers from the north side through 
the city of Pittsburgh and to the terminus 
on the south side line—all for one fare of 
five cents. Work on this new line is to be 
started at once, and it is estimated that the 
cost of the extension will be about $500,000. 


The city council of St. Joseph, Mich., has 
granted a franchise to the South Bend & 
South Michigan Street Railway. The new 
line will enter the city from the south and 
have its terminus near the docks. The esti- 
mated cost of the line is $100,000. Business 
men of the city expect the road to bring 
50,000 passengers to St. Joseph annually. 
The line forms the connecting link between 
Detroit, Battle Creek, Jackson, Kalamazoo, 
and St. Joseph. 


In Mexico City the government has 
granted the concessions for a new street 
car company whose lines will form a cir- 
cuit around the city. The company was 
organized about a year ago with a capital 
of about $500,000 and built some short lines 
in the city, and the Belt Railway, as this 
line will be known, is now to be completed. 
American capitalists are said to be behind 
the movement and are putting fresh capi- 
tal into the enterprise. 


The San Francisco & San Mateo Electric 
Railway Company has been purchased by 
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Baltimore capitalists who have organized the 
following board: of directors: Josiah L. 
Blackwell, president; George R. Webb, vice- 
president; S. W. Huff, general manager; and 
G. E. Starr, all of Baltimore. It was decided 
by the directors to start work at once on the 
extension of the line to San Mateo, the ma- 
terial having been purchased and is now on 
the way to point of construction. 


The improvements proposed by the Brook- 
lyn Rapid Transit Company in its lines will 
greatly add to the entire system and give 
Brooklyn one of the finest street railway 
systems in the world. It is said that the 
power is to be increased by 37,000 horse- 
power, and 150 new motor cars will be added. 
When the new improvements are completed 
it is believed by President Greatsinger that 
the line will have an increased capacity of 
200,000 passengers a day. The cost of these 
additions to the system will be $3,000,000. 


At a meeting of the directors of the St. 
Lawrence & International Electric Light 
Company, at Alexandria Bay, N. Y., last 
week, it was voted to increase the capital 
stock of this company from $40,000 to 
$250,000. The increase is made in order 
that the company may build an electric 
railway between Alexandria Bay and Red- 
wood. The length of the road will be seven 
miles. The company has just completed 
a modern stone power-house 50 by 50 feet, 
containing four large dynamos which will 
furnish power for the line. 


In Lancaster County, Pa., considerable 
progress is shown in the construction of 
new electric lines. Parties interested in 
the Conestoga Traction Company and the 
Lancaster Railway and Light Company 
have recently made application for a char- 
ter to construct eight miles of new railway 
which will be a continuation of the Lan- 
caster & Ephrata line. In the application 
filed the capital stock has been placed at 
$48,000, but it is understood that this fig- 
ure will be increased at once. In addition 
to the above, extensions will be made in 
the Lancaster & Manheim and in the 
Lancaster & New Holland lines. 


It is officially announced by the Brooklyn 
Rapid Transit Company that President 
Greatsinger will put into execution immedi- 
ately a most comprehensive plan for the 
improvement of the entire system. The 
power now operating the system is to be in- 
creased by 37,000 horse-power; 150 more 
motor cars, surface and elevated, are to be 
added, while the surface cars now in use are 
to have 1,950 of the latest motors, and 200 
new motors are to be put on the elevated 
cars. The total appropriation secured from 
the directors by Mr. Greatsinger is to be 
spent in this way: Power-houses, $308,305; 
equipment, $1,283,570; subways, $533,071; 
tracks and roadways, $173,028; engines and 
generators, $600,000; new construction, $285,- 
000; total, $3,182,974. 


The sale of the Dallas Consolidated Elec- 
tric Street Railway, of Dallas, Tex., which 
has been pending for some time, was consum- 
mated on June 11. The price at which the 
system was bought is not made public, and 
the names of the purchasers are not known, 
but it is supposed that they are Pierre S. 
Dupont, of Lorain, Ohio, and his associates, 
who were known to have been negotiating 
for the purchase of the property. The Dal- 
las Consolidated Street Railway Company is 
a consolidation of the Dallas City Street Rail- 
way Company and the Queen City Railway 
Company, both of which were sold under 
foreclosure of mortgage. The Dallas Con- 
solidated Street Railway Company was char- 
tered in January, 1898, for 50 years, and is 
capitalized at $1,000,000. The company has 
outstanding first mortgage bonds to the ex- 
tent of $365,000, which cover the entire 
property, and second mortgage bonds to the 
amount of $25,000, which cover the property 
formerly owned by the Queen City Railway 
Company, 
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. All that can be said about the market for 
electrical securities for the week just closing 
is that it has participated in the same 
apathy and dullness that has characterized 
the general market for the same period. 
Owing to the Fourth of July holiday, ex- 
tended arbitrarily by the New York Stock 
Exchange to include Friday and to-day, and 
the intensely hot weather which has pre- 
vailed in all parts of the United States dur- 
ing the week little or no business was done 
and fluctuations were of a fractional char- 
acter. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
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It is stated in a Boston ainciaile that a di- 
rector of the General Electric Company has 
said that a plan is on foot to restore to 
stockholders the 40 per cent by which the 
stock was reduced some years ago. It is be- 
lieved that when this restoration is made it 
will take the form of a stock dividend. 

The General Electric Company will pay 
on July 15 to holders of record on July 14 
a quarterly dividend of 2 per cent on its 
common stock. On August 1 the company 
has announced a semi-annual dividend of 
$3.50 on its preferred stock payable to hold- 
ers of record June 15. 

Metropolitan Street Railway Company, of 
New York, has announced a quarterly divi- 
dend of 1% per cent, payable on July 15. 
The books were closed on June 26. 

New York & New Jersey Telephone Com- 
pany will pay a quarterly dividend of 1% 
per cent on July 15. 





The Erie Telephone system made a net 
gain of 1,471 subscribers in June, the gain 
since January having been 10,016. 

The American Telephone and Telegraph 
Company has announced a quarterly divi- 
dend of 1% per cent payable on July 15. The 
stock books were closed on June 29. The 
same company has announced an extra divi- 
dend payable on the same date of % of one 
per cent. 

Boston Electric Light Company will pay 
on August 1 a quarterly dividend of $2 
and an extra dividend of $1 per share. 

For the first time in the history of the 
Boston Elevated Railway, its gross earnings 
for one month have aggregated $1,000,000. 
The company did this‘in the month of June 
from the operation of its entire system— 
surface and elevated lines. As these earn- 
ings are between $75,000 and $100,000 
larger than the best previous record, they 
are indicative of the earning possibilities 
of the road. 
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It is believed that the United Gas and 
Improvement Company is seeking to ac- 
quire the Gas and Electric Company, of 
Bergen County, N. J. 
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Foundations are being laid for the new 
municipal electric light plant at Richmond, 
Ind. 


A 700-horse-power engine and two new 
boilers are to be installed in the electric 
station at Hampton, Mass. 


J. E. Duval, of Charlotte, N. C., is pre- 
paring estimates and plans fur an electric 
light plant at Fayetteville in that state. 


Marion, Ky., is to have a new electric 
light plant to cost $5,000. The town will 
use 18 are and 1,000 incandescent lights. 


An electric light plant is about to be in- 
stalled in Colmenau Viejo, a town of some 
6,000 inhabitants, situated in the Province 
of Madrid, Spain. 


The Ottawa, Canada, Railway, Light and 
Power Company has secured a franchise 
from the city board of supervisors per- 
mitting an extension of its lines. 


The electric light commission of Tulla- 
homa, Tenn., has employed Grouberry Jack- 
son, of Nashville, to superintend the install- 
ing of a new city light plant. Work is to 
begin at once. 


The Anheuser-Busch Brewing Association, 
of St. Louis, has let contracts for a new 
power-house to cost $30,000. The company 
will substitute electricity for steam through- 
out its brewery. 


The Toledo Heating and Lighting Com- 
pany proposes to have its new Detroit ave- 
nue plant in operation by the first of Sep- 
tember. It will furnish power for the Mil- 
burn wagon works. 


The Port Jervis Light and Power Com- 
pany ana the Port Jervis Street Railway 
Company have been purchased by capital- 
ists of New York. The lines of the com- 
panies will be extended. 


A Cincinnati syndicate, headed by George 
Alter, will build a mammoth power plant 
in that city and will furnish heat, light and 
power. The building is to have 10 stories, 
each 21,000 square feet. 


A Maritzburg (South Africa) syndicate 
has been granted a permit to erect an elec- 
trical plant at Dundee in Natal. The ca- 
pacity of the plant, at the outset, will be 
2,000 eight-candle-power lamps. 


The Sioux City, Iowa, Gas Company and 
the Sioux City Electrical Company have 
been consolidated as the Sioux City Gas and 
Electric Company, with a capital stock of 
$1,500,000. The incorporators are Sioux 
City men. 


The board of county commissioners of 
Cleveland, Ohio, has let the contract for in- 
stalling an electric light plant and boilers 
in the old county court-house to the P. R 
Crawford Heaung and Manufacturing Com- 
pany, the bid price being $8,335. 


The Quincy (Mass.) Electric Light and 
Power Company has begun work on a new 
power-house. The building will be 80 by 
104 feet and will be equipped with two 200- 
horse-power boilers and two engines, one of 
50 horse-power and one of 250 horse-power. 


The John B. Stetson Company, of Phila- 
delphia, has secured a permit from the 
Bureau of Building Inspection to con- 
struct a $25,000 power plant. The building 
will be made of brick and steel. It will be 
three stories high and the dimensions will 
be 50 by 121 feet. 


Contracts have been signed at Appleton, 
Wis., by the Wisconsin Light, Heat and 
Power Company, and O’Keefe and Obison, 
contractors, calling for the construction of 
a large electric power-house. The plant will 
furnish power for city lighting and for 
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city and interurban railways. The new 
plant will take the place of the two power- 
houses now used by this company. 


The Berlin Electric Light Company, of 
Berlin, N. H., will build a new auxiliary 
steam power plant to consist of two 150- 
horse-power boilers, one 250-horse-power 
engine, and one 60-horse-power engine, one 
250-horse-power dynamo for incandescent 
light and power work, and two 25-horse- 
power arc machines. The contract for the 
building, which will be 80 by 40 feet, has 
been let. 


The common council of Muskegon, Mich., 
at its last meeting, passed a resolution al- 
lowing the Muskegon Traction and Lighting 
Company to erect a new power-house and 
electric lighting station to cost $100,000. 
The city has also signed a ten-year contract 
with the company, to take effect June 1. 
The contract calls for 175 are lights at $76 
per year each, and any number o1 street 
incandescent lamps at $12 each. 


At New Orleans a consolidation of the 
Edison Electric Light Company, the Mer- 
chants Electric Light Company and the Car- 
rollton Street. Car Company has been ef- 
fected. The capital of the new concern is 
$7,500,000. The Carrollton railroad stock- 
holders get $260 for their stock, payable 
partly in cash and partly in stock of the 
new organization. The city of New Orleans 
will be lighted by the new company. 


The Corning Gas Company and the Corn- 
ing Light and Power Company, of Corning, 
N. Y., have been merged into a new corpora- 
tion to be known as the Corning Gas and 
Electric Company, capitalized at $375,000. 
The officers of the new concern are: Presi- 
dent, Daniel J. Creem, of Brooklyn; vice- 
president, William K. Archbold, of Syracuse; 
secretary, M. J. Warner, of Rochester; treas- 
urer, H. L. Merry, of New York; trustees, 
Paul T. Brady, of Syracuse, and A. M. Young, 
of Branford, Ct. 





OBITUARY NOTICES 


MR. JOHN WARING died at Hartford, Ct., 
on June 9, 1901. Mr. Waring was president 
of the Franklin Electric Manufacturing 
Company, and has for years been well known 
in electrical and general business circles. 


PROFESSOR JOSEPH LECONTE, of the 
University of California, died Friday, June 
5, in the Yosemite Valley, where he had 
gone for a brief outing. Professor LeConte 
was born in Liberty County, Ga., February 
26, 1823, and was graduated from the 
University of Georgia, where he was an 
instructor for a number of years. In 1869 
he became professor of geology and natural 
history in the University of California, 
which position he held until his death. He 
was the author of a number of scientific 
works and was widely known as one of 
America’s leading naturalists. 


PROFESSOR PETER GUTHRIE TAIT, 
for forty-one years professor of physics in 
the University of Edinburgh, died on the 
morning of July 4 in that city. It is believed 
that the death of his son, Lieutenant Tait, 
in South Africa, hastened Professor Tait’s 
end. He was born at Dalkeith, Scotland, 
April 28, 1831, and was educated at Edin- 
burgh and at Peterhouse, Cambridge. Pro- 
fessor Tait has been known for more than 
a generation as one of the ablest living 
mathematical physicists and his writings 
on certain subjects have attained the rank 
of classics. In connection with Steele he 
wrote the famous treatise on “Dynamics of 
a Particle,” and with Lord Kelvin the treat- 
ise on “Natural Philosophy,” which has 
been well known for a number of years. 
Professor Tait was one of the brilliant list of 
mathematical physicists who have done so 
much in the past half century to advance 
British science, and was, as well, one of the 
foremost teachers of his generation. 
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The Elmira Telephone Company has lately 
increased its capital stock from $40,000 to 
$150,000. 


Southern Bell Telephone Company has 
begun work on a new telephone system at 
Pensacola, Fla. 





Contractors have begun work on the new 
system for the Galesburg, IIll., Union Tele- 
phone Company. 


- The Home Telephone line, of Batavia, 
N. Y., has commenced the construction of its 
lines in that city. 


The Home Telephone Company has a large 
force of men at work on a new line from 
Cortland to Deruyter, N. Y. 


The citizens of Whitesburg, Ky., are pre- 
paring to construct a new telephone line to 
Stonega, Va. Work is to begin at once. 


The Rocky Mountain Bell Telephone Com- 
pany has almost finished the construction of 
its line from Provo to Heber City, Utah. 


A new telephone line has been completed 
in Staples, Minn. Connecting lines have 
also been built to the towns of Verndale and 
Ellis. 

In Arcadia, Fla., where a new electric 
light plant has just been completed, poles 
are being erected for a new telephone ex- 
change. 


A telephone line-is in course of construc- 


tion between Goochland court-house, Vir- 
ginia, and Shelton’s Mills, in Louisa 
County. 


The Interstate Telephone Company, of 
New Jersey, has purchased of Elwood C. 
Potter the People’s Telephone Company 
plant at Vineland, N. J. 


The flagships Bouvet, Admiral Pothuau and 
Charles Martel will be fitted out with wire- 
less telegraphy equipment for use in the ap- 
proaching French naval manceuvres. 


The city engineer of Montgomery, Ala., 
has granted a building permit to the 
Southern Bell Telephone Company to erect 
a three-story office structure in that city. 


The Nebraska Telephone Company is 
making improvements in its plant at West 
Point, which amount to $5,000. A new 
switchboard is being installed and the wires 
are being strung in cables. 


The independent telephone line between 
Marysville, Ohio, and Milford Center is be- 
ing rebuilt and half the work has been done. 
New poles are being used and six wires will 
be strung instead of the two formerly in use. 


The Michigan Bell Telephone Company 
has closed contracts which gives it control 
of the Somerset Telephone Company, and 
some 40 miles of toll lines in Jackson and 
Hillsdale counties, in Michigan. 


Two telephone franchises have been grant- 
ed at Springfield, Ohio, and three more ap- 
plied for. General Warren Keifer is one of 
the applicants and agrees to furnish resi- 
dence telephones for $18 per year. 


The Rawson Electric Company, of Elyria, 
Ohio, will avail itself of the franchise granted 
last year to operate a telephone system at 
Batavia, N. Y. The new company will be 
known as the Batavia Home Telephone Com- 
pany. 

The New Home Telephone Company, of 
Louisville, Ky., has purchased a valuable 
site for its office and exchange in that city. 
The old building as it stands will be used 
temporarily, but a new and modern structure 
will be built at once. 


The Keystone Telephone Company is pre- 
paring to erect four large exchange build- 
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ings in Philadelphia and the contract for one 
has already been awarded. It will be located 
at Sixteenth and Summer streets, and will 
be three stories high. 


At a recent meeting of the board of di- 
rectors of the Syracuse Telephone Com- 
pany, it was decided to extend the long- 
distance line to Oswego. It is also probable 
that extensive improvements will be made 
in the Syracuse line. 


Stockholders of the Interstate Telephone 
Company, Little Falls, N. Y., voted to in- 
crease the capital stock of the company 
from $50,000 to $75,000, and additional stock 
will be used to equip exchanges in St. Johns- 
ville, Fort Plain and Canajoharie. 


Marks, Ruthenberg & Company, of Me- 
ridian, Miss., are figuring on putting in an 
electric lighting plant to furnish light for 
their store and the Grand Opera House, of 
which they are proprietors. In their store 
alone, which is a five-story structure, they 
use about 1,700 incandescent lights. 


The work of constructing the new People’s 
telephone plant in Detroit is rapidly pro- 
gressing. The uuderground system will be 
used within the half-mile circle. Outside of 
that poles will be erected and it is estimated 
that 7,000 will be required to cover the city. 
The work of raising these poles will require 
about five months. 


A new telephone company proposes to 
open its books for subscription in Mil- 
waukee. The company is to be a mutual 
one, every subscriber before a certain date 
becoming a stockholder. The franchise will 
provide that at the end of 25 years the city 
shall have the option to purchase the en- 
tire system, the price to be reached by 
arbitration. 


There are various rumors concerning the 
consolidation of the independent telephone 
interests through Ohio, Indiana and Illinois. 
Messrs. E. W. Moore and H. A. Everett are 
said to be at the head of the syndicate that 
is considering the organization of the Inter- 
state Telephone Company, which plans to 
take in all companies not controlled by the 
Bell interests. 


In Maryland, the Cumberland Valley Tele- 
phone Company, the Greencastle Telephone 
Company, the Western Maryland Telephone 
Company, of Westminster, and the Maryland 
Telephone Company, of Hagerstown, have 
been purchased by a syndicate, and, with the 
Adams County Telephone Company and the 
Hanover Telephone Company, will be consol- 
idated into one system. 


At a recent meeting of the directors of 
the Overland Telephone Company held at 
Lehighton, Pa., it was decided to extend its 
line from Pleasant Valley in Munroe County 
to Effort, a distance of two miles, and also 
from Lehighton to Perryville, Bowman, Pal- 
merton and Millport, a distance of about 
eight miles. These extensions will be made 
at once. 


The company headed by E. E. Nash, Jules 
Veautrot, Jr., C. B. Seldy and Thad Lane, 
of Warren, Ohio, has been granted a fran- 
chise by the city council of Jamestown, 
N. Y., for building and operating an inde- 
pendent telephone system in that city. 
Work is to be begun within 60 days, and the 
towns of Salamanca, Maysville, Jamestown 
and Chatauqua Lake points will be embraced 
in the system. 


The Valley Telephone Company, with 
headquarters in Saginaw, Mich., has pur- 
chased the Thumb Telephone Company in 
Huron County, owned by F. W. Hubbard & 
Company, bankers of Bad Axe. The Valley 
company will at once spend $25,000 in the 
construction of a copper metallic circuit 
from Saginaw and Bay City to Bad Axe 
and Sebewaing to connect the new purchase 
with its old lines. 


Mr. Adrian King has filed.a petition with 
the board of supervisors of San Francisco, 
Cal., in which permission is asked to estab- 
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lish a telephone system in that city. Fifty 
free telephones are offered to the city, a fire 
and police telegraph system at a cost not to 
exceed $12 for each telephone per year, and 
the agreement is offered that the company 
will forfeit all rights if it does not have 
5,000 subscribers at the end of three years. 


The Twin City Telephone Company, of St. 
Paul and Minneapolis, Minn., proposes to 
spend about $900,000 this season in im- 
proving its system and extending its lines 
in the twin cities. About $500,000 of this 
amount will be spent in Minneapolis. The 
extensions in Minneapolis are to be made 
in every part of the city and it is the pur- 
pose of the company to use as few poles as 
possible, the wires being laid in conduits 
wherever it is possible to do so. 


The Rensselaer Telephone and Telegraph 
Company, Troy, N. Y., has begun the work 
of establishing its plant in that city. Con- 
duits will be laid under au the principal 
streets and avenues of the city, and in these 
conduits a cable will be strung. The new 
company promises unlimited facilities for 
its subscribers and will give them the most 
improved service at reasonable rates. The 
work will be pushed to completion as speed- 
ily as possible. 


The Pittsburgh & Allegheny Telephone 
Company has made arrangements whereby 
the use of long-distance telephones via their 
line will be possible. The new service will 
be placed in operation at once, an arrange- 
ment having been made with the United 
States Telephone and Telegraph Company. 
Over 80,000 telephones will be in connection 
with local subscribers, the additions being 
in West Virginia, Ohio, Indiana and Michi- 
gan and other cities in those states. 


[ PERSONAL MENTION | 


MR. ARTHUR WILLIAMS, of the New 
York Edison Company, is visiting European 
cities. 


MR. A. L. E. ACKERMAN, London repre- 
sentative of the Westinghouse interests, is 
in America. 


MR. GEORGE WESTINGHOUSE, Jr., has 
been elected president of the British West- 
inghouse Electric and Manufacturing Com- 
pany. Mr. Westinghouse was formerly vice- 
president of this company. 


MR. GEORGE R. WEBB, president of the 
Maryland Telephone Company, will, it is 
announced, succeed Mr. Nelson Perin as 
president of the United Railways and Elec- 
tric Company, of Baltimore. 


MR. C. A. COFFIN, president of the Gen- 
eral Electric Company, has returned from 
England, where he has been looking after 
the absorption of the British Thomson- 
Houston Company by the General Electric. 


MR. FREDERICK BATHURST, well 
known in this country and in England as an 
electrical expert, will shortly visit the 
United States. He comes to study American 
methods of interior wiring by means of 
conduit systems. 


MR. E. D. TROWBRIDGE, superintend- 
ent of the long-distance telephone system of 
the Erie company, with offices in Detroit, 
Mich., has been appointed general manager 
of the Michigan Telephone Company, and as- 
sumed his new office on July 1. 


MR. NELSON PERIN, president of the 
United Railways and Electric Company, of 
Baltimore, retired from the head of that or- 
ganization on June 27. Mr. Perin has for 
years been connected with the street rail- 
ways of his city and in accepting his res- 
ignation the board of directors of the 
United Railways and Electric Company 
adopted a resolution commending him for 
the work he has done in developing the rapid 
transit system of Baltimore. 
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( New INCORPORATIONS | 


YORK, PA.—Wrightsville & York Street 
Railway. $66,000. 

SEBRING, OHIO—City Light and Power 
Company. $25,000. 

CINCINNATI, OHIO—The Rapid Railroad 
Company. $10,000. 

SLADE, ATHENS COUNTY, OHIO—Slade 
Telephone Company. $450. 

WARREN, OHIO—Sterling 
Manufacturing Company. $50,000. 

HARRISBURGH, PA.—Ligonier & Chest- 
nut Ridge Street Railway Company. $70,- 
000. . 

BIRMINGHAM, PA.—Tryrone_ Electric 
Railway Company. $60,000. President, A. R. 
Grier. 

PEKIN, ILL.—Citizens’ Telephone Com- 
pany. $50,000. Incorporators: Jas. M. James, 
James W. Barrett and E. R. Periton. 

GIBSON CITY, ILL.—Gibson Telephone 
Company. $12,000. Imncorporators: G. P. 
Schlosser, A. L. Phillips and H. A. Ball. 


CHICAGO, ILL.—Forster Electric Light 
Company. $250,000. Incorporators: A. A. 
Rolf, Jacob E. Takken and Peter J. Karstens. 


FARMER CITY, ILL.—Farmer City Tele- 
phone Company. $50,000. Incorporators: 
B. F. Wasson, Lillian B. Wasson and S. W. 
Clay. 

ELKVILLE, ILL.—Jackson County Tele- 
phone Company. $2,450. Incorporators: 
Chester Schwartz, John D. Hays and C. M. 
Thornton. 


WEST FAIRVIEW, PA.—West Fairview 
& Marysville Street Railway Company. 
$30,000. J. Harper Seidel, of Marysville, 
president. 


WILMINGTON, DEL.—Consolidated Tele- 
phone Company. To buy, sell, lease and 
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operate telegraph and _ telephone lines. 
$10,000,000. 

COLUMBIA, TEX.—Brazoria County 
Telephone Company. $10,000. Incorpo- 


rators: L. L. Smith, Jr., R. B. Loggins and 
J. E. Duff. 


JERSEY CITY, N. J.—Postal Telegraph- 
Cable Company. $50,000. Incorporators: 
William H. Baker, Charles P. Bruch and The- 
odore L. Cuyler. 


LYNN, IND.—Lynn Local Telephone 
Company. $2,400. Directors: W. E. Hin- 
shaw, J. S. Blair, Daniel Hecker and Will- 
iam Halliday. 


CHICAGO, ILL.—Country Home _ Tele- 
phone Company. $100,000. Incorporators: 
Albert A. Petterson, Edwin T. Manzer and 
W. E. Lombard. 


SPOKANE, WASH.—Northwestern Mam- 
moth Granite and Electric Power Company. 
$10,000. John R. Price, A. W. Price and C. 
J. Theodore Heise. 


FORT WORTH, ARK.—The Northern 
Traction Company filed an amendment to its 
charter increasing its capital stock from 
$500,000 to $1,000,000. 


BRADSHAW, YORK COUNTY, NEB— 
Bradshaw Telephone Company. $50,000. In- 
corporators: Daniel Graves, W. A. Wells, L. 
S. Loomis and others. 


OTTAWA, ILL.—La Salle, Peru & Western 
Railway Company. $150,000. Incorporators: 
Thomas S. Burrows, Charles H. Carpenter 
and Jarvis B. Burrows. ‘ 


MADISON, ILL.—Central Illuminating, 
Heating and Power Company. $2,500. 
corporators: Edward W. Hilker, 
Roman and August Miller. 
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RICHFIELD SPRINGS, N. Y.—Richfield 
Springs Telephone Company. $5,000. Di- 
rectors: M. A. McKee, John Gyer and F. E. 
Munger, Richfield Springs. 


ALBANY, N. Y.—The Valley Telephone 
Company. To operate a telephone system 
in Waverly, Tioga County, and in Sayre and 
Bradford County, Pa. $75,000. 


HENDERSON, TEX.—Henderson Electric 
Light and Planing Mill Company. $25,000. 
Incorporators: A. Wettermark, E. B. Alford, 
W. P. White and C. A. Steel, Jr. 


COLUMBUS, OHIO—Ohio Central Rail- 
way Company. $10,000. Incorporators: 
J. S. Sites, C. A. Spenny, H. C. Werner, 
W. B. Cosgrove and W. E. Finch. 


HENDERSON, TEX.—Henderson Electric 
Light and Planing Mill Company. $25,000. 
Incorporators: A. Wettermark, E. B. Al- 
ford, W. P. White and C. A. Still, Jr. 


CHARLESTON, S. C.—Franklin County 
Telephone Company. $2,000. Officers: K. E. 
Hudson, president; Joe Yunker, vice-presi- 
dent; J. S. Smith, secretary; S. P. Gammil, 
treasurer. 


INDIANAPOLIS, IND.—Western Storage 
Battery Company. $3,000. Directors: 
Charles E. Test, Loren S. Dow, Arthur C. 
Newby, Robert Martindale and James K. 
Trumpelly. 


CAMDEN, N. J.—Standard Telephone and 
Telegraph Company, to do a general tele- 
phone business. $100,000. Incorporators: 
Frank R. Hansell, Wm. F. Eidell and John 
A. MacPeak. 


MASCOUTAH, ILL.—Brookfield Gas, Elec- 
tric and Heating Company. To operate gas, 
electric and heating plants. $25,000. Incor- 
porators: Joseph W. Wyne, John M. Keefer, 
Henry H. Stephens. 


ST. LOUIS, MO.—Warrensburg Telephone 
Company. $5,000. Stockholders: C. C. H. 
Cowen, M. P. B. Cowen, Joseph Tucker, G. 
A. Randolph, W. T. Bullard, W. A. Melton, 
Jr., and W. R. Ulm. 


GREENSBORO, N. C.—Greensboro Elec- 
tric Company. $250,000. Incorporators: 
John Kerr, of Hackettstown, N. J.; M. D. 
Barr, New York; Z. V. Taylor, Greensboro; 
F. A. Barr, Winston-Salem. 


HARRISBURG, PA.—Neshominy El- 
evated Railway Company. $50,000. Di- 
rectors: Thomas Craig, Mark T. Archley, 
of Yardley; J. R. Fell, Lower Wakefield; 
Owen Moon, Jr., Trenton, and John V. Mil- 
ler, Lewisburg. 


ST. PAUL, MINN.—The United Tele- 
phone and Telegraph Company. $100,000. 
Incorporators: A. T. Averill, W. H. Dunn 
and G. M. Averill, of Cedar Rapids, Iowa; 
Charles Webster and G. W. Patler, of 
Waucoma, Iowa. 


SPRINGFIELD, ILL.—St. Louis, O’Fal- 
lon & Lebanon Electric Railroad Company. 
$25,000. Incorporators: George J. Kobusch, 
St. Louis; John A. Day, John M. Bram- 
lette, Edward Abend, Jr., and Fred Smith, 
of Belleville, Ill. 


TAMPA, FLA.—Peninsular Telephone 
Company. To construct, maintain and 
operate a telephone system. $300,000. In- 
corporators: W. G. Brarien, James W. Bar- 
wick, James J. Langford, Jacob F. Brarien 
and Guy Huffman. 


HARRISBURG, PA.—Camp Hill & Har- 
risburgh Passenger Railroad Company. 
$21,000. Directors: M. C. Kennedy, Cham- 
bersburg; J. F. Boyd, H. A. Riddle, T. B. 
Kennedy, Jr., of Chambersburg, and L. S. 
Sadler; of Carlisle. 


LENZ STATION, ILL.—St. Louis, O’Fal- 
lon & Lebanon Electric Railroad Company. 
$25,000. Incorporators and first board of 
directors: George J. Kobusch, St. Louis, Mo.; 
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John A. Day, John M. Bramlette, Edward 
Abend, Jr., and Fred Smith, of Belleville, Ill. 


TOLEDO, OHIO—Consolidated Gas and 
Light Company. To make and furnish gas 
and electricity for light and heat and hot 
water for heating purposes. $500,000. In- 
corporators: J. M. Barr, W. B. Daly, C. F. 
M. Niles, W. H. Dore and R. W. Kirkley. 


FREMONT, OHIO—The Tiffin & Port 
Clinton Railway Company. To build an 
electric line from Tiffin to Marblehead, touch- 
ing Fremont, Sandusky and Port Clinton. 
$20,000. Incorporators: William H. Dore, 
H. C. DeRan, R. G. Kerlin, E. P. Siman and 
J. G. Brewer. 


KENOSHA, ILL.— Wisconsin Interlakes 
Electric Railway Company, to build elec- 
tric lines to the different inland lake re- 
sorts in southern Wisconsin. $100,000. 
Patrick F. Haynes, Gustave L. Claussen and 
a number of other Chicago and Kenosha 
men are behind the company. 


WARREN, OHIO—The Sterling Electrical 
Manufacturing Company has been organized 
in Warren, Ohio, with a capital of $50,000. 
Alnew factory will at once be constructed 
in Warren, Ohio, and when completed the 
company will enter the field as manufact- 
urer of electrical specialties. 


SEBRING, MAHONING COUNTY, OHIO 
—City Water Works Company; $25,000; 
incorporators: George E., O. H., J. A. and 
E. H. Sebring and C. J. Albright. City 
Light and Power Company; $25,000; in- 
corporators: George E., O. H., J. A. and E. 
H. Sebring and C. J. Albright. 


VENICE, ILL.—Granite City & Edwards- 
ville Railway Company. $60,000. Incorpora- 
tors: E. L. McFadden, E. W. Link, and J. A. 
Jenne. To construct and maintain street 
railways operated by power other than 
steam, and to build and operate plants for 
furnishing electric light and power. 


ALBANY, N. Y.—The Saugerties & Palen- © 
ville Railroad Company. $250,000. Direc- 
tors: R. J. Jackson and Chas. E. Jackson, 
of Middletown, Ct.; Eben Jackson, D. G. 
Gale and I. J. Lockwood, of New York city; 
D. G. Gale, Jr., and Martin Cantine, of Saug- 
erties, and T. V. R. Brown and J. W. Sear- 
ing, of Kingston. 


AMARILLO, TEX.—Chictaw, Oklahoma & 
Texas Railway Company. $1,680,000. In- 
corporators: Francis I. Gowen, Charles E. 
Ingersoll, Effingham B. Morris, W. H. Jenks 
and J. B. Hoof, of Philadelphia; J. W. Mc- 
Cloud, of Little Rock; G. L. Backford, of Den- 
ison; S. H. Madden, R. C. Stringfellow and 
W. W. Faqua, of Amarillo. 


ALBANY, N. Y.—The Valley Telephone 
Company. To operate a telephone system in 
Waverly, Tioga County, and Sayre and Ath- 
ens, Bradford County, Pa. $75,000. Direc- 
tors: Joel H. Fuller, Kerm F. Gill, Charles 
B. Stowe and Bert G. Hubbell, of Cleveland, 
Ohio; Frank Pike, of Sayre, Pa.; Fred E. 
Lyford, of Waverly, N. Y., and Vine Crandall, 
of Athens, Pa. 


WABASH, IND.—The Wabash & Rochester 
Railway Company, to build a trolley line 
from Wabash to Rochester by way of Roann 
and Gilead. $35,000, subject to increase. Di- 
rectors: Alvah Taylor, Aaron Simon, James 
Lynn, Jr., R. P. Macy, L. L. Daugherty, Wil- 
bur McNamee, John B. Latchem, Warren G. 
Sayre and M. S. Howe. James Lynn, IJr., is 
slated for president. 


HARRISBURG, PA.—The Clifton & Shar- 
on Hill Street Railway Company, to build 
a line from Alden and Colingdale to Sharon 
Hill; capital, $24,000. The Linn, Gradyville 
& West Chester Railway Company, to build 
a line from Lima to West Chester; capital, 
$60,000. The Center & Clearfield Street Rail- 
way Company, to build a road from Morris- 
dale to Osceola; capital, $66,000. The East 
Side Street Railway Company, to build two 
miles of road in the city of Chester; capi- 
tal, $12,000. 
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( INDUSTRIAL ITEMS } 


UNIVERSAL MILLING MACHINES are 
beautifully illustrated in a recent catalogue 
of the Garvin Machine Company, of New 
York. 


THE NEW YORK & OHIO COMPANY, of 
Warren, Ohio, is issuing some attractive 
calendars, advertising the well-known 
Packard lamps and transformers. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, of Jersey City, is calling attention 
to Silica-Graphite paint as the best produc- 
tion of its long experience and skill in 
studying the requirements of the paint 
market. 


J. J. REIDY & COMPANY, of New Haven, 
Ct., are advertising Donnelly’s steel climb- 
ers, straps and pads. The spurs on these 
climbers are oil tempered and are warranted 
to give satisfaction. Express charges on 
orders are prepaid. 


ACCUMULATORS for dentists and sur- 
geons, or for any other uses where portable 
cells are required, form the subject matter 
of a handsome catalogue (in German) re- 
ceived from the Vereinigte Accumulatoren 
und Elektricitats Werke, of Berlin. 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, says that the way to know a lamp 
is to try it. This piece of wisdom is fur- 
nished free. The Electric Appliance Com- 
pany insists that no manager can know the 
good points of the Packard incandescent 
lamp without giving it a trial. 


THE NON-POLARIZING DRY BATTERY 
COMPANY, of New York, announces that it 
has completed arrangements with the Stro- 
bel-Wilkin Company, 591 Broadway, to act 
as its general selling agent, and requests 
that in future all orders and other com- 

* munications be addressed to the latter firm. 


BAKER & COMPANY, of Newark, N. J., 
are sending to the trade a very useful, 
unique and attractive advertising novelty 
in the shape of a date stamp. It is a con- 
venience which will be kept on a business 
man’s desk and will be a constant reminder 
of the enterprising firm whose name it 
bears. 


THE NARROWS FERRY COMPANY an- 
nounces that passengers from New York to 
Staten Island may now make the trip on its 
line via Brooklyn. The trip consumes one 
hour, and gives the voyager an invigorating 
breath of ocean air, views of the shipping in 
New York’s busy bay, the United States 
fortifications, and some delightful scenery. 


CRANK-PIN TURNING MACHINES are 
illustrated in a leaflet sent out by the Crank- 
Pin Machine Company, of New York. This 
machine is stated to be very simple and to 
be within the ability of anybody who can 
manage a lathe to run. It takes work 36 
inches in length, and with a throw of seven 
inches, anu is capable of producing accu- 
rately very complex forms of cranks. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, Mo., will mail, upon- 
application, a catalogue covering its new 
models of desk and ceiling fans. The de- 
mand for these fans has been very great and 
the company states that its capacity to fill 
orders has been severely taxed. A new sup- 
ply of both the “Emerson” and the “Peerless” 
models has been received, and orders can 
now be filled without delay. 


THE WILLIAMS-ABBOTT ELECTRIC 
COMPANY, Cleveland, Ohio, has just re- 
ceived from the press its new illustrated 
catalogue descriptive of its manufacturing 
facilities and the telephones and switch- 
boards which it manufactures. The cata- 





logue is 11144 by 9 inches, and contains 
nearly 50 pages of illustrations and descrip- 
tive data; also a dozen interior views of the 
factory of this company. 
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THE CENTRAL ELECTRIC COMPANY, 
of Chicago, has placed on the market a new 
dry battery which is called the “Ideal.” This 
battery is claimed to have a low specific in- 
ternal resistance, high voltage and current 
output, and is remarkably recuperative. It 
embodies all the desirable features ‘which 
should be in a high-grade cell, and is espe- 
cially adapted for telephones, bells, burglar 
alarms, gas lighting, medical, dentai and 
surgical apparatus. 


SIPE & SIGLER, Cleveland, Ohio, manu- 
facturers of the Willard storage battery, 
have closed a contract with the Canton & 
Massillon Street Railway Company, of Mas- 
sillon, Ohio, for a storage battery of 264 
cells, with 550 ampere-hours capacity, to be 
placed at the station. The battery is to be 
used to take care of the fluctuation and car- 
ry the peak of the load. The contract calls 
for the battery to be ready for operation in 
30 days. 


THE FRANK ADAMS ELECTRIC COM- 
PANY, 904 Pine street, St. Louis, Mo., has is- 
sued a bulletin on marble and slate tablet 
boards. To meet the demand for fireproof 
tablets, this company has made a line of 
boards for concealed and iron conduit work, 
which, used in connection with its standard 
tablet boards, are said to give satisfaction 
because of the simple arrangement for the 
distribution and connection of the circuit 
and feed wires. 


THE WILLIAMS ELECTRIC COMPANY, 
Cleveland, Ohio, has just issued a new cata- 
logue of telephones and telephone parts 
which it manufactures. The book is of con- 
venient size, artistically printed on heavy 
paper, and substantially bound. The illus- 
trations are more than ordinarily good, 
and show a half dozen types of the Will- 
iams instruments, and many illustrations of 
magneto bells, receivers, long-arm trans- 
mitters, switchboard generators, etc. The 
booklet also has some interesting sugges- 
tions of value to telephone users. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, has recently 
closed a contract with the Edisen II- 
luminating Company of Detroit, Mich., to 
double the capacity of the present installa- 
tion of chloride accumulators. The original 
installation consisted of 160 Type H-39 ele- 
ments, and the tanks were constructed to 
allow the present increase, making a total 
nominal discharge rate of 20,480 ampere- 
hours. Mr. Alex Dow, manager of the Edi- 
son company, has had this enlargement 
under consideration for some time past. 


THE EUREKA ELECTRIC COMPANY, of 
Chicago, is now distributing what is known 
as its special telephone supply construction 
material ca.alogue. This catalogue is very 
complete. The company will send to tele- 
phone purchasers its regular telephone cata- 
logue, which is one of the largest issued, 
embracing its large line of guaranteed ap- 
paratus, as well as the supply material one. 
The company will also be pleased to send 
complimentary to any person or company 
interested in the independent telephone field, 
one of its special transmitters, made up in a 
design for a watch charm. 


THE CENTURY TELEPHONE CON- 
STRUCTION COMPANY, 24 Superior Via- 
duct, Cleveland, Ohio, has recently issued, in 
pamphlet form, separately, data relative to 
exchange telephones and accessories, inte- 
rior telephones, cable terminals, etc. This 
company is rapidly increasing the line of 
telephone apparatus, which it is manufact- 
uring, and its type of switchboard is now 
being installed in a number of new ex- 
changes, the most recent of which, the Hor- 
nellsville, N. Y., exchange, is said to be one 
of the most complete and modern yet con- 
structed. 


THE MANHATTAN ELECTRICAL SUP- 
PLY COMPANY, of New York and Chicago, 





Vol. 39—No. 2 


has just issued and is sending out to the. 
trade its new general catalogue and price 
list No. 12. The catalogue contains 462 
pages, filled with illustrations and descrip- 
tive matter which clearly set forth the com- 
plete line of electric light, household, tele- 
phone, telegraph and railway supplies manu- 
factured by this well-known firm. The com- 
pany will promptly answer all inquiries for 
prices and discounts. Its New York offices 
are located at 32 Cortlandt street, and its 
Chicago offices are at 186 to 188 Fifth avenue. 


I. P. FRINK, 551 Pearl street, New York, 
has prepared a very complete and a very at- 
tractive catalogue of church lighting appli- 
ances. It covers every class and style of 
fixture for lighting churches, and in addi- 
tion coniains a great deal of other matter 
of interest to those engaged in electrical 
work. Engineers and contractors who de- 
sire to keep posted on up-to-date methods of 
lighting will do well to write for this cata- 
logue. Forty years of careful study of the 
problem of lighting and a like amount of 
practical experience have enabled this com- 
pany to collect in its catalogue much 
interesting data which must be of great use to 
all who are looking for the most effective 
methods of lighting churches and other audi- 
toriums. 


THE WESTERN ELECTRIC COMPANY, 
of Chicago, says the extreme hot weather 
has created an unprecedented demand for 
electric fans. The firm recently received a 
telegraphic order for 3,000 fan motors to be 
shipped to New York by fast express. The 
order was received late in the afternoon, but 
by one o’clock a. mM. of the following day 
the consignment had been loaded on four 
express cars. To do this 30 of the express 
company’s largest wagons were required. 
The electric fan is no longer considered a 
luxury. It is a necessity, and is rapidly 
finding favor in the household, as well as in 
offices, restaurants and places of amusement. 
The Western Electric Company was one of 
the first to enter the fan manufacturing field. 
It has introduced many improvements and 
its products are known everywhere. 


THE AMERICAN ELECTRICAL WORKS, 
of Providence, is mailing to patrons and 
friends a most artistic “remembrance for 
Independence Day.” The first page of this 
patriotic booklet presents the old Liberty 
Bell, surrounded by a wreath, above which 
is the eagle, with a streamer bearing the 
national motto in his mouth. The interior 
pages contain a fine etching of Independence 
hall; pen and ink drawings of the chair 
occupied by John Hancock as president of 
the Congress of 1776, and the table on which 
the Declaration of Independence was signed. 
Then follows a very interesting two-page 
story of the old hall itself and the part it 
played in the eventful period when American 
liberty was born. This little reminder of 
our nation’s early struggles and victories is 
as pleasing to the artistic eye as the pro- 
gressive spirit and admirable business meth- 
ods of the American Electrical Works are 
to its patrons. 


THE GOULD STORAGE BATTERY COM- 
PANY, New york, whose factory is situated 
at Depew, N. Y., has just brought out its 
catalogue for. 1901, illustrating and de-. 
scribing the Gould storage battery for vari- 
ous stationary, traction and automobile pur- 
poses. The catalogue is supplemented by 
a blue-print sheet showing data of high- 
capacity electric vehicle batteries. In some 
of these the weight-efficiency is reduced to 
a point less than 97 pounds per kilowatt- 
hour, which is an extraordinary performance 
for a storage battery containing lead plates. 
The batteries are built with formed plates, 
the lead by a peculiar process being spun 
into thin parallel ridges upon which the 
growing and forming oxdes are put down 
by electrochemical action, with the result 
that the plate has an astonishingly large 
surface of active material when its size and 
weight are considered. The catalogue is 
sent free on application. 
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[Specially reported for this journal by E. 8. 
Duvall. solicitor of patents, n and Trust 
Building, Washington, D.C. Copies of any 
patent may be secured for 10 cents each.] 








ISSUED JULY 2, 190). 


677,381. Time indicator for tele- 
phones ; T. Barnett, Sydney, N. 8. W. 

677,335 Electric 9 device for 
can-capping machines ; . C. Buer- 
statte, Manitowac, Wis. coh tbs a 
steel adapted to flow solder, when hot, 
a supply circuit, a non- inductive, elec- 
tric, heating conductor surrounding 
said steel, and fixed thereto. a means 
for moving said steel and accompany- 
ing heating conductor, and movable 
electric conductors adapted to maintain 
constant connections between said heat- 
ing conductor and said supply-circuit. 

677,340 Electric switch; A. Cow- 
perthwait, New York, N. Y. 

677,848 Carbon brush; W. C. Fish, 
Lynn, Mass.—A carbon commutator 
brush having an open notch, and a 
flexible conductor laid longitudinally 
and fastened in said notch. 

677 353 ~=Circuit-breaker; E.M.Hew- 
lett, Schenectady, N. Y. A circuit- 
breaker comprising an _ elastically- 
yielding movable contact, a pivoted 
frame mounted on the base, support- 
ing the contact, and a handle for cramp- 
ing the contact between fixed parts of 
the frame. 

677,355 Regulation of dynamo-elec- 
tric machines; H. M. Hobart, Berlin, 
Germany—A dynamo-electric machine 
provided with a winding, and a re- 
active adjusting shunt for said wind- 
ing. 

677,359 Electromagnet; J. D. 
Ihider, Yonkers, N. Y.—A _ multiple 
magnet comprising a base, a plurality 
of cores mounted on the base. a coil 
embracing all the cores, and a plurality 
of armatures cooperating with the 
cores. 

677,360 Electric-current controller ; 
C. H. Keeney, Milwaukee, Wis.—An 
iron frame, an electromagnet-spool and 
its cofl mounted on the frame. and a 
solenoid-sponl and its coil suspended 
on the frame from a medial bar thereof, 
located between the electromagnet- 
spool and the solenoid-spool. 

677,371 Electrical distribution ; W. 
B. Potter, Schenectady, N. Y.—A 
source of current, mains leading there- 
from, circuit-breakers in said mains, a 
connection between ground and a point 
of neutral potential on said source and 
means for limiting the flow of current 
to ground. 

677,875 System of electricai distri- 
bution ; E. W. Rice, Jr., Schenectady, 
N.Y.—A plurality of constant-current 
circuits, a rectifier in each circuit and 
a circuit including said rectifiers in 
series. 

(Continued on page 52.) 


PATENTS. 


Twenty years’ continuous practice 
the Westen va Telegraph Company, 
American Bell Telephone Company, Gen- 
eral Electric Company, Electrical Accumu- 
lator Company, Postal Telegraph-Cable 
Company, and other electrical companies. 
Correspondence and interviews solicited. 


W. B. VANSIZE, 263 Broadway, N. Y. 
Solicitor and Expert. 








PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 


RATERS AOE 
My office close te U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book ** How to Obtain Patents,”’ etc., 
sent free. 








O18 F St., N. W., WASHINGTON, D. C. 
Trade-Marks 


PATENTS 


EDWARD S. D S. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents), 


Patent Lawyer, 


American and Foreign Pateats 
Secured Promptly. Mederate Fees. 


Infringement Suits, interference Cases. 

Opinions on Scope or Validity of Patents. 

Expert Examinations of Patent Office 
Records. 


Abstracts of File Wrappers of Applications 
before Patent. 
OFFICES: 


LOAN & TRUST BUILDING, 


OPP. PATENT OFFICE, 


WASHINCTON, D.C. 


rwwvvvuvvvvvvwvvd’. 
VwyVvvVvVvVvVvVvVVVVTY 








“Why and How” 


Do zon wih 0 onsets snd Bert 
SCIENCE | tociza sos sion 





opera 
you have seen and 
wondered at? 











explain the 
thines every- AND How , and 
one wants to Why done, 7 
know. Our ar- Brean} *- ways? 
iterating aad 
nteresting and accu- 
pr se pon Apr 








publication in Send 
6 Cent n stamps for aT ee We 


Trial Subscription. You a will like us. 
SCIENCE AND “AND INDUSTRY, 


$1.00 PER YEAR. 
Illustrated Monthly Magazine. SCRANTON, PA. 





PATENTED 3 


BURNLEY 
SOLDERING 
PASTE. 


Sony acknowl- 


= = and All 
250, 000Ib.hoxes 


cl nn 5 and ios Ib. 
packages. 

BURNLEY BATTERY 
MAN’F’G CO. 
PAINESVILLE, O10. 
cetrareorpenee 


vr" 














WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 
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STORAGE BATTERY 


Now “got 


Reraare a Fe Dey with aid 
U, 8. BATTERY COMPANY, 


283 BROADWAY, » NEW YORK 


ag 1 ARO RSs arpa 











THE BRADY MAST ARMS 


H. BRADY, New Britain, Vonn., U. 8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swin 
ing Hooas, House Brackets 
and other specialities for 
construction work 
Catalogue and Prices Furnished on Applicati~n 





INCANDESCENT LAMP 
REPLAGER and CLEANER 


HANDLES THEM AT ANY 
HEICHT OR ANCLE 


Incandescent Electric Light Manipulator Co. 














116 Bedford St., Boston, Mass. 





W. R. OSTRANDER & CO. 










22 DEY STREET, NEW YORK. 
MANUFACTURERS OF ELEGTRICAL ENGINEERING 
peeing Som - pce TAUGHT BY MAIL 
Electric and Mechanical Bells. | | can 1 BECOME AN EvEG. 





TRICAL ENGINEER ?”’ 
We teach El Enginee: 
Electric Railways, 


ting, Electric 
ete., at your home by mail. Institute 
indorsed by Thos. A. Edison. 


ELECTRICAL ENGINEER INSTITUTE 
Dept. M, 240-242 West 23d St., New York 





Factory: 
DeKare Ave. 
BRoonin. 





Send for: 
Illustrated 




















ELECTRIC HEATING APPARATUS 


All Kinds for All Purposes 


Hadaway Electric Heating and Engineering Co. 
107 Liberty Street, NEW YORK 
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PARSELL & WEED, 
MODEL MAKERS. 


Electrical, Experimental and Fine Too! Work 
Write for Booklet. 


Franklin Gas Engine Sets of Castings and Material ; 
Complete a Write for Gas Engine Circular No. 2. 


THE FRANKLIN MODEL SHOP, 
120-131 West 31st Street, New York City. 
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CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48°? FULLER BOARDS 


All Grades and Thicknesses 


Heavy Special Boards to Order 


Orders promptly filled frem 
p= hae LL Highland Park, Conn. 














Merely the quick turn of the hand 
of our OHMMETER 
displays your Ohms. 
Of moderate price. 
Useful to all 
Electricians. 


The Myers Break Finder Co., 
No. 105 S. Warren Street, 
Syracuse, N. Y 
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were eee ee eee eevee eveevevVvVVYVeYYeYevrvrrerereeeeweevg»tvt: 


THINK IT OVER. 


There's not a device in a steam plant so valuable 
as an INDICATOR, and where ECONOMY in full 
and proper running of engine is studied it’s a 
necessity. We claim to make the best at the 
small-st cost. 


MORE POWER-—less friction and one-half the 
expense in a year’s run is guaranteed where 
EUREKA PACKING is used. 


SEND FOR CATALOGUE. 








JAS. L. ROBERTSON & SONS, 
229 Fulton Street, New York. 


Improved Robertson Thompson 
Indicator. 
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PATENTS. 
(Continued from page 51.) 
677,392 Armature for dynamo-elec- 


tric machines; C. DeW. Anderson, 
Chicago, Ill. 

677,399 Electric vulcanizer; A. J. 
Conlin, Cambridge, Mass. 

677,409 Telephone-receiver ; W. D. 
Gharky, Philadelphia, Pa. 

677,410 Operator's suspension set 
for telephone-switchboards; W. D. 
Gharky, Philadelphia, Pa. 

677;416 Evaporator pan ; I. Kitsee, 
Philadelphia, Pa. 

677,489 Electric arc-furnace; R. C. 
Contardo, Sevres, France. 

677,440 Incandescent electric lamp; 
B. M. Drake, London, England. 

677,453 Telegraph switching ap- 
paratus; F.W. Jones, New York, me. 

677,455 Switch for multiphase 
alternating-current motors; K. von 
Kando, Budapest, Austria-Hungary. 

677,463 Frog for use in connection 
with overhead conductors of electrical 
tramways or railways; H. G Nichol- 
son, Bellevue, Ireland. 

677,477. Electric detonator - fuse ; 
Geo. Smith, Polmont, Scotland. 

677.479 Electrical rosette cut-out ; 
G. B. Thomas, Hartford, Ct. 

677,498 Electric current interrupter; 
E. W. Caldwell, New York, N. Y.— 
Comprises two electrodes, a conduct- 
ing fluid between them, a perforated 
insulating separating medium between 
the electroies forming a reduced sec- 
tion of the fluid between the electrodes 
and means for subjecting said reduced 
portion of the fluid to pressure. 

677,499 Method of interrupting 
electric currents; E. W. Caldwell, 
New York, N. Y. 

677,519 Protection of multiple-tele- 
graph instruments; F. W. Jones, New 
York, N.Y 

677,533 Casing for dynamo-electric 


machines; C. DeWitt Anderson, Chi- 
cago, Ill. 
677,535 Telegraph apparatus; J. 


Bury, Fort Lee, N. J. 

677,584 Electric mandolin-player ; 
A. I. Mitchell, Rumford Falls, Me. 

677,605 Electric arclamp; T. Spen- 
cer, Philadelphia, Pa. 

677,633 Zinc element for galvanic 
batteries; H. J. Brewer, New York, 

677,552 Portable electric battery; 
M. E. Fuld, Baltimore, Md. 

677,659 Relay; R. Herman, Craf- 
ton, Pa. 

677,661 Apparatus for regulating 
pressure in electric mains connected to 
storage batteries; J. S. Highfield, St. 
Helens, England. 

677,724 Automatic telephone-switch; 
W. D. Watkins, San Jose, Cal. 

677,730 Process of insulating con- 
ductors ; C. E. Woods, Chicago, 11] 

677.741 Means for supporting and 
manipulating contact-shoes of electri- 
cally propelled railway cars; C. H. 
Hastings, Springfield, Mass. 

677,772 Electric whistle; S. A. 
Brown, Mount Fair, Va. 

677,778 Electric-switch railway ; 
A. L. Hatfield, Newark, N. J. 

677,783 Controlling device for elec- 
trical door-openers; G. A. LeFevre, 
New York, N. Y. : 

677,801 Printing-telegraph; J. Rog- 
ginger, Milwaukee, Wis. 

677,807 Coin-collector for telephone 
toll-lines; C. E Scribner, Chicago, II). 

677,819 Electric self- winding clock; 
D. W. Thompson, Chicago, Ill. 

677,826 Controlling means for elec- 
tric circuits; R. Farley, Jr., Jersey 
City, N. J.—An electric circuit having 
a pair of terminals separated by a 
spark-gap, a controlling device associ- 
ated with and supported for movement 
relative to said terminals for varying 


the resistance of said spark-gap and 
producing a disruptive discharge be- 
tween said terminals. 

677,828 Wireless electric railway 
signaling system; L. C. Warner, 
Broadbrook, Ct.—A train apparatus 
provided with a signaling mechan- 
ism arranged to be included in-a wire- 
less circuit, and having an aerial con- 
ductor or terminal for Hertzian-weves, 
said signaling mechanism also having 
a circuit including a track rail or rails. 

677,829 Electric alarm; Max Wes- 
cher, Cologne, Germany. 

77,834 Brush-holder; J. J. Wood, 
Fort Wayne, Ind. 

677,843 Automatic electric cut-out; 

F. H. Rogers, San Jacinto, Cal. 
REISSUE, 

11,918 Electric motor regulator ; 

W. H. Knight, New York, N. Y. 





Position as Manager, Superin- 
tendent or Foreman wanted by a 
man of experience and energy. 
Have built and operated electrical 
and mechanical plants. Best refer- 
ences. Can adapt myself to any 
circumstances. Address, Position, 
ELECTRICAL REVIEW, New York. 


ELECTRICAL -~ REVIEW 





Vol. 39—No. 2 








ENGINEERING GARDS. 
teens 





THOS, J. McTIGHE, goNsULTING 


Mechanical, fieports, 
Electrical, Estimates, 
Mining, Supervision, 
Inventions. 

1138 Park Row Bullding, 
13-21 PARK ROW, NEW YORK. 








JOSEPH B. BAKER 
Consulting Electrical Engineer 
TELEPHONY INVENTIONS REPORTS 
Office and Laboratory 
40 Lincéin Street, BOSTON, MASS. 
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| 4. G. white & Co., Ltd., 


J. G. White & Company, 


INCORPQRATED, 
ENGINEERS, CONTRACTORS, 
29 Broadway, New York, N. Y. 
LONDON: 
22A College Hill, 

Cannon Street. 











WANTED 


A lead burner, with experience in 
assembling storage batteries. 
Address, with references, 
Battery, Care ELECTRICAL REVIEW, 
N. Y. City. 








WANTED 


A machinist, with experience in 
construction and assembling of 
electric vehicles. 
Address, with references, 
Vehicle, Care ELECTRICAL REVIEW, 
N. Y¥.: City. 








Wanted, Foreman. 


A thoroughly well qualified foreman 
for the machine shop of a large electrical 
manufacturing company. Applicants must 
be up to date in every respect and well 
acquainted with modern practice in ma- 
chine shop work as applied to the manu- 
facture of dynamos and motors. Appli- 
cants will give full details as to past 
experience, where employed, or last em- 
ployed, age, salary expected and references. 
All communications will be confidentially 
considered. Address, 


COMPETENT, 


Care of ELecrricat Revigw, 
New York City. 








U. S. ENGINEER OFFICE 
537 Congress St., 
PorTLANnD, MeE., June 5, rgor 
Sealed proposals for furnishing and 
delivering apparatus and material for elec- 
tric generating plant for Fort Williams, 
Me., will be received here until 12 m., July 
5, 1901, and then publicly opened. Infor- 
mation furnished on application. 
S. W. ROESSLER 
Maj., Engrs. 
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SHEAFF & JAASTAD, 
MECHANICAL and 
ELECTRICAL ENGINEERS. 


Plans and specifications for and superin- 
tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 








Thorough |nspections 


Insurance against Loss or Dam- 
age to Property and Loss of 
Life and Injury to Persons 
caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM. B. FRANELIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

L. F. MIDDLEBROOK, Asst. Sec. 














New England Engineering Co. 


100 BRUADWAY, WATERBU:Y, 
NEW YORK. CONN. 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works,’ or any other engineering 
installations: built or remodeled. 
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Our Students 
Succeed 


Our instruction helps students to 
better sitions and higher sala- 
ries. This is what a student says: 


A Lineman Benefited. 


My course has been a benefit to me in 
many ways. When [ enrolled, I was work- 
ing as a lineman. 
Owing to the ex- [@ 
cellence of your in- 
struction, I was 
advanced to the | 
position ofdynamo | 
tender,andthento |, 
trimmer, with an 
nerease in wages. 








WANTED 


Competent Electrician to take charge of 
and maintain shop equipment, includ- 
ing electric cranes, motors and lighting 
. ee Shop located within 100 miles 
of Philadelphia. Permanent employment 
to good man. State wages required and 
give references. Address,“*Manufacturer,” 
Care Evectricat Review, 
13 Park Row, N. Y. 








Position Wanted 


A position is wanted with a telephone 
company, with opportunity for advance- 
ment, by a young man who will work for 
low wages to start. Technical education. 
Good references. Address, 


L. E. L., 


_ Care Execrricat Review, 
New York. 


[ am now gettin 
practical expert I 
ence in han — | 


machinery and | 
windin, arma. | 


tures. shall al- | 
ways be a good 
friend of he Z 
schools. 
FRep W. HovuGarTatinG, 
Three Rivers, Mich. 


Instruction by Mail 


for Electrical Workers in Electri- 
cal Engineering, Power and Light- 
ing, Railways, Lighting, Car Run- 
ning. Monthly payments. 

When writing, state subject in 
which interested. 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Established 1891. Capital $1 

Box 1003, Seratean, bpd a 
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Central Manufacturing-Co. 


Pins. 
Oak Pins, Electrical Mouldings, Oak Brackets. 
LARGE STOCKS ON HAND. 








NOVELTIES IN 


Reflector Shades 


FOR INCANDESCENT 
ELECTRIC LAMPS 


F. EULER 


MANUFACTURERS’ AGENT 


35 Broadway # New York 

















mals 


Best Arc 
Lamp Made 
JOHN A. HAMBLIN 


verly st rrovidel 











